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(i) 


SUMMARY 


This  solid  waste  management  study  war.  can*  .led  out 

by  the  Ontario  Ministry  of  the  environment  at  the  request  of 
the  Council  of  the  Town  of  Hanover. 

The  report  outlines  the  present  .state  of  solid 
waste  generation,  collection  and  disposal  within  an  area 
centered  around  the  Town  of  Hanover  and  the  Town  of  Walker ton. 
The  area  of  study  included  the  Towns  of  Cheslcy,  Hanover  and 
Walker ton,  the  Villages  of  Mildmay,  Neustadt  and  Paisley  and 
the  Townships  of  Bentinck,  Brant,  Carrick,  Elderslie,  Greenock 
and  Normanby. 

The  report  is  divided  into  four  sections: 

1.  Solid  Waste  Generation, 

2.  Collection  and  Disposal  Practices, 

3.  Alternative  Methods  of  Disposal, 

4.  Economic  Evaluation  of  a  Central  Disposal  Site. 

The  highlights  of  each  of  these  aspects  of  the 
study  are  summarized  to  provide  the  basis  for  reviewing  the 
recommendations  presented  in  the  study  report. 

1  -  Solid  VJaste  Generation 

The  types  and  quantities  of  solid  waste  generated 
within  the  study  area  are  two  of  the  most  critical  factors 
to  be  considered  prior  to  the  selection  of  a  waste  manage- 
ment system.   Estimates  were  made  of  the  solid  waste  quan- 
tities emanating  from  each  of  the  municipalities  in  the 
study  area  using  a  variety  of  methods.   The  results  in- 
dicated that  the  solid  Waste  generation  was  found  to  be 
closely  related  to  population  densit io?  of  the  various 
munic  ipali  ties . 

For  1974,  the  estimated  average  solid  waste  pro- 
duction including  residential,  commercial  and  industrial 
waste  varied  from  1.2  lbs.  per  capita  per  day  for  several  of 
the  townships  to  G.O  lbs.  per  capita  per  day  in  the  Towns  of 
Hanover  and  Walkerton.   The  higher  solid  waste  generation 
in  the  Towns  of  Hanover  and  Walkerton  Was  par  l  iaily  due  to 
industrial  waste  generated  within  the  towns  am]    the  use  of 
the  towns'  common  disposal  site  by  non-residents  of  Hanover 
and  Walkerton. 


(ii) 


The?  per  capita  generation  rake  is  expected  to 
increase  at  an  annual  rate  of  1.5  per  cant  pec  year.   The 
Province  of  Ontario  is  committed  to  a  program  to  reduce  the 
amount  of  waste  generated.   However,  for  the  purpose  of  this 
study,  past  trends  in  yeni.-rat.ion  rates  as  reported  in  the 
literature  were  used  to  predict  future  quantities  of  solid 
waste. 

The  population  of  the  study  area  was  2  7,525  in 
1974.   Future  development  is  expected  to  proceed  at  a  steady 
rate  for  most  municipalities;  however,  some  centres  may 
experience  irregular  cjrowths  due  to  the  influence  of  the 
Bruce  Nuclear  Power  Development.   The  population  of  the 
study  area  is  expected  to  be  31,360  in  1984  and  35,970  in 
1994. 


The  amount  of  solid  waste  generated  within  the 
study  area  and  deposited  at  municipal  disposal  sites  was 
approximately  14,900  tons  in  1974.   The  projected  increase 
in  the  per  capita  generation  combined  with  a  parallel  in- 
crease in  the  population  indicates  that  the  solid  waste 
generated  in  1984  may  approach  20,130  tons  per  year  and  in 
1994  may  reach  28,270  tons  per  year. 

2  -  Collection  and  Disposal  Practices 

A  review  of  the  collection  and  disposal  facilities 
was  carried  out  for  each  municipality  in  the  study  area. 
Information  was  gathered  on  the  haulers  collecting  waste, 
the  type  of  waste  collected  and  the  cost  to  the  customers. 

Collection  services  within  the  study  area  varied 
from  virtually  no  collection  in  the  Townships  of  Bentinck, 
Brant,  Carrick  and  Greenock  to  collection  at  the  curb  in  the 
towns  and  villages.   Gate  pick-up  is  provided  to  the  majority 
of  residences  of  the  Townships  of  Kormnnby  and  Elderslie. 
The  cost  of  collection  varied  from  $2.02  to  $5.22  per 
capita  per  year  for  those  municipalities  with  contracted 
disposal  services. 

Each  of  the  existing  waste  disposal  sites  in  the 
study  area  was  visited  several  times.   The  physical  charac- 
teristics, the  waste  volume  received  and  the  acceptability 
of  the  disposal  operation  were  categorized  for  each  disposal 
site. 


(iii) 


Virtually  all  of  the  solid  wa~te  c;ontu'nU;'l  is 
deposited  in  sanitary  landfill  sites,   Elm-en  disposal  sites 
serve  the  twelve  comiuun  ities  within  the  Study  nrna  with  only 
the  Towns  of  Hanover  and  Walkerton  using  a  coriaon  disposal 
site.   The  Hanover  disposal  site  received  approximately  70 
per  cent  of  the  solid  waste  disposed  of  in  the  sanitary 
landfill  sites  in  the  study  area. 

Most  of  the  municipalities  within  the  study  area 
will  be  seriously  looking  for  a  new  disposal  i»;Ua  by  1930. 
While  several  other  sites  appear  to  have  longer  life  expect- 
ancies, the  presence  of  ground  water  and  surface  water  run- 
off is  known  to  reduce  the  efficient  operation  of  these 
sites  on  occasion. 

The  cost  o:  disposal  for  each  of  th->  sitttS  was 
calculated  on  a  population  and  a  tonnage  basis.   The  costs 
generally  reflected  the  size  and  efficiency  of  the  operation 
at  the  site.   The  cost  of  disposal  at  the  Hanover  landfill 
site  revealed  a  lower  cost  per  ton  of  material  disposed  of 
than  most  of  the  other  sites  which  indicates  a  more  effic- 
ient landfill  operation.   However,  the  cost  per  capita  was 
higher;  this  higher  cost  reflected  the  higher  solid  waste 
per  capita  generation  rate  for  the  Towns  of  Hanover  and 
Walkerton. 

3  -  Alternative  Methods  of  Disposal 

The  primary  alternatives  to  sanitary  landfill  were 
reviewed  and  discussed  with  reference  to  their  applicability 
to  the  study  area.   Some  of  the  methods  have  proven  to  be 
suitable  in  other  locations  throughout  North  America. 

The  total  quantity  of  refuse  generated  in  the 
study  area  v/as  felt  to  im   below  the  ra:.:n  for  economic 
feasibility  of  incineration,  resource  rocovory  and  other 
disposal  processes  at  this  Lime.   Itowavar,  it  was  felt  that 
with  the  possible  future  development  In  r.'m:  at'o  *3  of  re- 
cycling and  resource  recovery  and  in  particular  the  Pro- 
vincial Resource  Recovery  Program,  the  facility  ultimately 
selected  should  be  capable  of  accommodating  a  shift  toward 
the  Resource  Recovery  Program  when  this  becomes  a  viable 
alternative  to  disposal  by  sanitary  landfill  for  this  area. 


(iv) 


4  -  Economic  Evaluati_on^lJLi^n^ 

By  19  80,  most  o!:  the  municipaUtiufl  in  the  study 
area  will  be  seriously  looking  lor  a  now  disposal  site,   it 
was  decided  to  outline  sor^  of  the  cost  factors  that  each 
municipality  would  encounter  in  its  search  Cor  a  new  site. 
To  determine  the  economic  evaluation  of  cental  i/.ir.g  dis 
posal  operations,  the  cost  factors  were  assembled  for  in- 
dividual municipalities  establishing  their  own  disposal 
sites  and  one  large  central  disposal  operation  serving  all 
the  municipalities.   All  twelve  municipalities  were  included 
in  the  exercise. 

The  results  indicated  that  significant  savings 
could  fo«  realized  bv  most  municipalities  if  they  were  to  use 
a  centralized  waste  di-4paB.1l  operation.   The  m.i  jar  nr^a  ot 
cost  savings  included  savings  with  site  supervision  and  the 
cover-compaction  operation. 

The  higher  haulage  costs  to  n  central  site  re- 
presented  the  major  economic  disadvantage  to  the  creation  of 
a  centralized  disposal  cost.   It  may  be  in  the  best  interest 
of  several  of  the  out-lying  municipalities  to  form  their  own 
multi-municipal  waste  disposal  operators.   However   keoause 
of  the  complexities  of  the  possible  mtcr-munid pal  groupings, 
no  economic  evaluation  was  carried  out  using  this  approach. 


RECOMMENDED  ACTION 


By  1900,  several  of  the  municipalites  in  the  study 
area  will  be  seriously  looking  for  a  new  waste  disposal 
site    If  this  search  process  is  carried  out  on  an  individ- 
ual municipal  basis,  each  municipality  will  have  to  be 
preoared  to  encounter  significant  cxpaa.lif.irep  to  unr.ain, 
evaluate  and  prepare  information  supporting  their  proposals 
for  new  sanitary  landfill  sites. 

It  is  felt  that  a  more  economical  solution  to 
waste  disoosal  within  the  study  area  for  the  immediate 
future  would  be  accomplished  by  several  inuti  lc  l;m  l.i t  i.es 
joining  together  to  use  their  expertise  and  resources  to 
establish  a  central  waste  disposal  site.   Tryrcioco,  It  is 
recommended  that  a  committee  be  created  to  initliite  the 
establishment  of  a  central  disposal  site  v;  1 1  n  .  n  I  he  study 
area  to  serve  at  least  five  mun  icipal lties . 


It  was  felt  that  the  wast  probable  initial  part- 
icipants in  a  central  disposal  site  would  include  the  five 
municipalities  having  waste  disposal  sites  which  are  est- 
imated to  reach  capacity  before  or  at  the  sane  tine  as  the 
Hanover  Disposal  Site.   In  the  study  area,  these  municip- 
alities would  include  the  Towns  oL  Hanover  and  '.vilker ton, 
the  Villages  of  Mildmay  and  Paisley  and  tin.-  Township  of 
Carrick.   However,  preliminary  discussion  should  involve  all 
the  municipalities  in  the  study  area  outlined  in  this  report, 


PRELIMINARY  PLANS  FOR  A  CENTRAL  SITU 

It  is  recommended  that  preliminary  meetings  be 
initiated  as  soon  as  possible  between  all  the  municipalities 
interested  in  taking  part  in  a  central  disposal  n t Le . 

Included  in  the  discussion  at  the  preliminary 
meetings  should  be  items  including: 

(i)  the  initial  participants, 

(ii)  late  entry  by  other  municipalities, 

(iii)  governing  waste  disposal  committee, 

(iv)  basis  for  cost  proportioning, 

(v)  old  site  closure, 

(vi)  site  location. 

It  is  possible  that  it  may  take  up  to  three  years 
to  establish  a  central  disposal  site.   Because,  the  Hanover 
Waste  Diposal  Site  which  receives  the  majority  of  the  waste 
in  the  study  area  is  expected  to  reach  capacity  sometime 
near  1980,  it  is  felt  that  the  .preliminary  meetings  to 
discuss  a  central  site  should  be  undertaken  as  soon  as 
possible. 


(vi) 


TRODUCTIOM 


_t  ««».-*!   the  Province  of 
Over  the  past  several  Y«^  ™  Mto  of  grtWth 

Ontario  has  been  «JP«^^bSnl  SSoratid .   This  accol- 
in  the  amount  of  solid  J«te  Dexny  9     parallellcd  by  a 
erating  rate  of  growth  ha   bee   ^Je  ^l  c.onsumcr  cjoods ,  and 
rise  in  population   ^eased  ^mana     f  this  province, 
the  rising  standard  of  ^ing  of  pc op       ^^  ^  an 
Accompanying  the  ^f^^pal  and  provincial  officials 
intensifying  concern  by  ^»^^f  \    ^se  wastcs.   Trad- 
for  the  problems  of  the  disposal  °  ^     pM  no 

itional  disposal  methods, *S^bS  in  many  areas  of  the 
longer  socially  or  ^^^^^fthieh  has  replaced  open 
Province.   Sanitary  landf illin g,  v ni         L  in  Ontano 
dumping,  is  the  most  common  method  of  dlbpo     ^  ^^  q£ 
today.   however   with  the  dramatic  rn^s  ^  ^  ^^ 
suitable  land,  the  stricter  *®H""V.    ppOSition  to  the 
disposal  operation  and  greater  publi   o         ^    Undi 
establishment  of  disposal  sites,^ m unic  L    lookl   towards 
iSJ^'SSS^-ISiJ1  -Ploring  other  means  of  solid 
waste  disposal. 

Provincial  officials  are  j^et  question ing^ 
practice  of  disposal  of  waste   £     ^  ^  rccycled 

viewed  as  a  resource,  nf  *°  ^f^omo  depleted,  the  need 
Certainly  as  our  natural  ££"£^22  and  recycle  what  is 
to  reduce  the  amount  of  waste  geneia 
produced  will  become  more  evident. 

This  report  summarizes  Jh.  P^.nt  -tat.  »f  «1« 
waste  generation,  collection  and  dxspoo al  w it       Kalkcrton. 
centered  around  the  ^wno   Hanover ^nd^th^      ^^    the 
The  report  outlines  the  types  "       h   oxpcctod  future 

E^«S\Snr£& =%  -a  the  *-**- 

quantities,  which  will  require  disposal. 

Sanitary  U*Uli»jU  *£ -£? st^dflfea?1  £. 
,U  of  the  solid  ««te  generated  "th^the^  £  ^ 

landfill,  sites  in  the  ="°y  "^,ts  landfilled  were  made, 
estimate  of  the  quantities  of  was te  i  ^  ^^  w.    r    d 

£  its^sical  characteristics,  adequacy  of  operation  and 
estimated  life  expectancy. 

M   on  SM^t^^-riX^ «•--- 

study  area. 


(vii) 

SCOPE  OF  TUH  REPORT 

At  the  request  of  the  Council  of  Ihc  Town  of 
Hanover,  this  solid  waste  study  war,  carried  out  by  the 
Ontario  Ministry  of  the  Kiwironment. 

The  primary  objective  of  the  study  is  to  provide 
recommendations  on  long  range  plans  for  the  disposal  of 
solid  waste  generated  in  an  area  centered  around  the  Towns 
of  Hanover  and  Walker  ton.   In  addition,  operational  diff- 
iculties experienced  at  the  Hanover  Waste  Disposal.  Site  were 
to  be  reviewed  and  recommendations  made  to  alleviate  the 
problems.   During  the  preparation  of  this  report,  procedural 
changes  were  made  at  the  site  to  overcome  operational  diff- 
iculties.  Accordingly,  recommendations  dealing  with  these 
procedural  changes  are  not  presented;  however,  comments  on 
the  current  operation  are  offered. 

The  study  area  selected  included  the  Townships  of 
Brant,  Bentinck,  Kormanby,  Carrick,  Klderslie  and  Greenock, 
the  Towns  of  Hanover,  Walkerton  and  Cheslcy  and  the  Villages 
of  Mildmay,  Neustadt  and  Paisley.   It  was  postulated  that 
these  municipalities  within  the  study  area  were  located 
sufficiently  close  to  each  other  that  consideration  could  be 
given  to  the  use  of  a  single  centrally-located  disposal  site 
to  satisfy  the  solid  waste  disposal  needs  for  all  of  the 
municipalities.   Municipalities  not  included  in  the  study 
area  were  felt  to  be  outside  the  range  for  which  haulage  to 
a  central  disposal  site  could  prove  economically  feasible  at 
this  time. 

In  the  study  area,  data  collected  on-  solid  waste 
referred  only  to  those  wastes  which  had  been  deposited  at 
the  municipal  landfill  sites. 

It  is  the  intent  of  this  report  to  present  approp- 
riate recommendations  based  on  a  review  of  the  following 
factors : 

1.  Solid  waste  ■: er.eration  in  the  st»riy  area  will 
be  examined  .including  the  type  of  waste  gen- 
erated and  present  and  future  quantities  gen- 
erated based  on  population  projections  avail- 
able. 

2.  A  description  and  economic  profile  of  present 
collection  and  disposal  operations  will  be 
detailed  along  with  an  outline  of  ihc  exist- 
ing landfill  sites  including  location,  phy- 
sical characteristics  and  operating  con- 
ditions. 


3.    A  general  assessment  of  alternative  moans  of 
waste  disposal  and  their  applicability  within 
the  study  area,  will  be  made. 


4.    An  economic  comparison  o£  a  central  disposal 
site  versus  individual  municipal  disposal 
sites  will  be  carried  out. 


1.0  SOLID  WASTE  GENERATION 


GENERAL 


The  types  and  quantities  of  solid  waste  generated 
within  the  study  area  are  tv;o  of  the  most  critical  factors  . 
to  be  considered  prior  to  the  selection  of  a  waste  manage- 
ment system.   In  the  past,  the  types  and  volumes  of  wastes 
entering  the  landEill  sites  in  the  study  area  have  not  been 
closely  monitored,  primarily  because  of  the  ease  with  which 
additional  land  could  be  obtained  for  this  use.   However,  as 
the  cost  oE  disposal  has  increased  and  the  supply  of  land 
suitable  for  landtiltinq  has  decreased,  the  importance  of 
obtaining  meaningful  solid  waste  data  has  been  evident. 

Obtaining  data  describing  the  exact  physical 
characteristics  and  volumes  of  solid  waste  is  difficult  due 
to  the  heterogeneous  nature  of  this  material  and  the  day  to 
day  fluctuation  experienced  at  any  one  particular  land  till 
site.   Estimates  present  in  this  report  are  based  on  spot 
checks  of  site  operations,  conversations  with  disposal  site 
operators,  municipal  officials  and  waste  haulers  and  through 
reference  to  Ontario  Ministry  of  the  Environment  records. 
It  is  felt  that  the  data  presented  provides  a  reasonable 
estimate  of  existing  conditions.   More  precise  estimates 
would  have  required  conducting  a  detailed  field  study  which 
would  have  involved  the  use  of  questionnaires,.,  we icjh  scales 
at  all  disposal  sites,  and  many  additional  manhours  of  data 
collection  and  interpretation.   It  is  doubtful  whether  data 
so  obtained  would  have  produced  any  appreciable  change  in 
the  findings  and  recommendations  presented  in  this  report. 

In  order  to  predict  future  yearly  quantities  of 
solid  waste  generated  to  the  year  1994,  information  on 
presently  generated  quantities  of  solid  waste  wore  combined 
with  population  t/rowth  estimates  for  th*?  subject  munici- 
palities.  Where  assumptions  have  been  made  in  determining 
solid  waste  types  and  quantities,  appropriate  explanations 
are  provided. 

It  should  be  remembered  that  the  Province  is 
committed  to  a  program,  Resource  Recovery,  which  emphasizes 
the  need  to  reduce  the  amount  of  waste  generated.   The 
success  of  this  program  will  alter  generation  rates;  how- 
ever, for  the  purpose  of  this  study  past  trend;;  in  gen- 
eration rates  as  reported  in  the  literature  were  used  to 
predict  future  quantities  of  solid  waste  and  so  should  be 
viewed  as  conservative  estimates. 


1.1  TYP ||  AND  COMPOSITION  OF  SOLID  VJAS'L'K 
1 . 1   Types 

There  are  three  main  types  of  waste  encountered  iri 
the  study  area,  these  being  domestic,  commerc Lai  and  in- 
dustrial.  It  was  found  that  for  the  sites  serving  rural 
areas  as  well  as  those  serving  urban  areas,  a  separate 
determination  of  the  quantities  of  domestic  waste  and  comm- 
ercial waste  was  difficult  due  partly  to  the  fact  that  some 
collection  systems  combine  both  types  of  waste  in  the  same 
pick-up  route.   For  this  reason,  solid  waste  generated  per 
capita  is  determined  from  the  quantity  of  domestic  and 
commercial  waste. 

Industrial  waste  is  not  generally  directly  related 
to  the  population  of  the  area  serviced  by  a  waste  disposal 
site  and  accordingly  the  quantities  are  usually  reported 
separately. 

Other  types  of  waste  include  construction  and  dem- 
olition waste,  wood  wastes  {brush,  tree  stumps  and  Christmas 
trees) ,  bulky  wastes  not  normally  picked  up  during  the 
regular  collection  (appliances  and  furniture),  agricultural 
waste  (fence  wire  and  seed  cleanings)  and  street  and  sewer 
cleanings . 

Wastes  such  as  hospital  wastes,  derelict  motor 
vehicles  and  liquid  wastes  are  disposed  of  by  methods  other 
than  sanitary  landfilling  and  accordingly  are  not  included 
in  this  study. 

Table  1-1  shows  the  types  of  waste  generated  in 
each  municipality  within  the  study  area,  based  on  observa- 
tions and  disposal  site  records.   As  can  be  soon,  the  solid, 
waste  generated  in  the  Towns  of  Hanover  and  ICalkerton  con- 
tained more  industrial  wastes  than  the  other  rami cipali tics . 
The  industrial  wastes  originated  primarily  from  furniture 
factories  in  these  two  towns.   As  would  be  expected,  the 
v/aste  generated  in  the  rural  townships  and  villages  was 
predominantly  residential  and  commercial. 


TABLE  1-1 


TYPES  OF  SOLID  WASTE  gKtjjg RATED  IN  STUDY  AREA 

TYPE  OF  SOLID  WASTE 
( A p proximate  Percentage  o[  Total) 


Municipality         Residential  Industrial    Other 

and 

Commercial 

Towns 

Hanover-Walkerton      7  0  20         10 

Chesley                90  2         8 

Villages 

Mildway                 9  0  2          8 

Neustadt                9  0  2          8 

Paisley                90  2         8 

o 

Townships              90  19 


1  includes  construction,  tree,  bulky,  agricultural  washes 

2  includes  Bentinck,  Brant,  Carrick,  Elderslie,  Normanby 


1.1.2   Composition 


serous  studios  hove  been  m*»   of  the  constituent. 


Table  1-2 


TABLE  1-2 


EXPECTED  COMPOSITION  RANGES  mjSWLSS»lSJS&^^SS. 


percent  Composition 
Matera  as  Received*  (Dry  Weight) 


Paper  and  Paper  Products  37  -  60 

Food  and  Vegetation 


Metals 

Glass  and  Ceramics 

Wood 

Others  including  plastics 

Rags  etc. 


7-10 
6-12 
1  -  4 
6-16 


*The  moisture  content  is  usually  20  -  40%. 


a  review  of  Table  1  -  2  indicates  that  the  bulk  of 
municinal  refuse  is  made  up  of  paper  and  paper  products  such 
as  cardboard.   In  Stiff.?  municipal  i  ti.es  in  the  study  area  such 
as  the  Town  of  Hanover  the  wood  waste  represented  a  higher 
percentage  than  that  indicated  in  Table  1-2. 

The  make-up  of  the  municipal  waste  at  any  part- 
icular landfill  site  is  dependent  on  the  living  style  of  the 
community  served.   For  example,  those  sites,  which  serve 
primarily  rural  areas  undoubtedly  would  be  lower  in  paper 
products  than  the  urban  sites  due  lo  the  greater  use  of  wood 
burning  stoves  in  rural  area. 

To  obtain  exact  figures  for  the  percentage  com- 
position of  refuse  from  ill  (he  raunlcip.sU  tiea  In  th'!  study 
area,  would  be  a  long  term  project  of  Little  value  to  fcau 
purpose  of  the  report.  While  it  is  important  to  know  the 
composition  of  the  waste,  especially  if  hazardous  wastes  are 
involved,  the  overall  quantities  of  waste  are  of  the  most 
importance  to  this  study. 

The  composition  of  industrial  waste  is  wholly 
dependent  on  the  type  of  industry  using  the  waste  disposal 
site.   In  the  study  area,  by  far  the  largest  quantities  of 
industrial  waste  are  received  at  the  Hanover  waste  disposal 
site.   This  industrial  waste  is  mainly  composed  of  wood  and 
wood  by-products  (veneers)  from  the  furniture  manufacturing 
plants  within  the  Towns  of  Hanover  and  Walker  ton. 

-  , 

1.2   SOLID  WASTE  GENERATION  RATE 

Solid  waste  generation  rates  are  expressed  in  this 
report  in  terms  of  pounds  per  capita  per  day  (Ibs/c-d)  . 
The  year  1974  was  used  rs    the  reference  year  for  rest  cal- 
culations . 

An  attor.pt  was  matte  to  determine  a  solid  waste 
generation  rate  for  each  municipality  within  the  study  area. 

Establishing  the  generation  rate  for  each  mun- 
icipality involved  three  steps: 

1.  information  gathering, 

2.  weight-volume  calculations, 

3.  confirmation  by  observation. 


FIGURE  1  -  I 
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Information  Gathering 


Clerks 
-customers  billed 
-population 
-rental  equipment 
-by-laws 

Operators 
-operation  hours 
-type  o£  wastes 


MOE  Observation 
-degree  of  compaction 
-onsite  equipment 
-separation  program 

-frequency  of  burniny 
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-type  of  waste 


Volume   Calculations 
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volume  Calculation  Factors 

-delivered  volumes 
-compaction  estimates 
-factors  for  burning, 
separation,  salvage 
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The  three  stage  program  is  depicted  p ietorial ly  in 
Figure  1-1.   Essentially,  as  much  information  was  gathered 
about  each  disposal  site  and  municipality  as  possible. 
Using  this  information ,  a  calculated  estimate  was  made  of 
the  monthly  waste  volume  generated.   This  volume  was  then 
compared  to  the  volume  as  observed  over  a  given  period  of 
time  at  the  disposal  site  (anywhere  between  two  months  to 
one  year).   If  the  volumes  were  found  to  be  within  10  -  15 
per  cent,  then  the  calculated  waste  generation  rato  was 
considered  to  be  a  fair  estimate.   If  the  calculated  and 
observed  waste  volumes  were  not  close,  the  situation  was 
completely  reviewed  until  confirmed  data  could  be  estab- 
lished.  In  most  cases  alterations  were  found  to  be  slight 
or  not  necessary. 

Volume  estimates  are  not  very  meaning  :ul  when  used 

as  a  statistic  for  refuse  quantity  determinations,  because 
of  the  varying  compaction  of  the  refuse.   For  this  reason, 
the  waste  volumes  were  converted  into  weight  (tonnages)  .   At 
most  landfilling  operations,  the  waste  when  compressed  and 
covered  at  the  site  has  a  density  from  500  to  1,000  lbs.  per 
cubic  yard.   The  density  is  subject  to  factors  such  as  the 
type  of  waste  and  the  landfilling  equipment  available  at  the 
site.   For  each  disposal  site,  within  the  study  area,  a 
volume-to-weight  calculation  was  applied  to  determine  the 
total  weight  of  waste  deposited  at  the  site. 

V/ith  the  exception  of  the  Town  of  Wnlkcrton  which 
uses  the  Hanover  waste  disposal  site  and  the. Village  of 
Mildmay  which  uses  the  Carrick  waste  disposal  site  on  Lot 
11,  Concession  6  and  7,  each  municipality  has  its  own  waste 
disposal  site.   Accordingly,  the  weight  (tonnage)  of  waste 
deposited  at  each  of  the  disposal  sites  was  felt  to  be 
representative  of  the  municipality  served  except  as  noted 
below.   The  per  capita  waste  general  ion  rates  were  then 
calculated  based  on  the  population  of  the  municipality. 

The  Township  of  Carrick  disposal  site,  at  Lot  11, 
Concession  6  and  7  was  considered  to  be  serving  a  total 
population  of  2,902.   This  population  was  made  up  of  1002 
residents  from  the  Village  of  Mildmay  and  approximately 
1,900  people  from  the  Township  of  Carrick.   The  Township  of 
Carrick,  Carlsruhe  disposal  site,  was  estimated  to  be 
serving  approximately  GOO  people  from  the  Township  of 
Carrick  in  and  around  the  Carlsruhe  area.   The  waste  exon- 
eration rate  for  the  Township  of  Carrick,  as  calculated  for 
the  Carlsruhe  site,  was  applied  to  the  township  population 
using  the  Mildmay  site.   The  weight  of  refuse  deposited  at 
the  Mildmay  disposal  site  by  township  residents  was  then 
calculated  and  subtracted  from  the  total  waste  weight. 
The  resulting  difference  in  weight  at  the  Mildmay  site  is 
felt  to  be  attributable  to  the  residents  of  the  Village  of 
Mildmay. 


The  Tov,nr,  of  Hanover  and  Wal.kcul.on  use  a  common 
disposal  site  in  the  Township  of  Brant  near  the  western 
limits  of  Hanover.   There  was  no  attempt  to  calculate  the 
individual  Generation  rates  for  the  Town  of  Hanover  and  the 
Town  of  Walker ton  since  this  would  have  involved  a  prohib- 
itively lenqthly  study.   In  1974  the  weight  of  the  solid 
waste  deposited  at  the  Hanover  disposal  site  based  on  hauler 
records  was  calculated  to  be  approximately  6.5  tons/day  less 
than  the  weight  estimated  by  on-site  observations.   This  was 
equivalent  to  1.4  lbs/c-d  for  the  residents  of  the  Towns  of 
Hanover  and  Walker ton. 

A  re-checking  of  the  calculations  indicated  that 
the  calculated  volumes  were  fairly  accurate  and  that  the 
difference  was  attributable  to  other  factor  (a).   The  ovft- 
erenca  was  finally  attributed  to: 

1.  use  of  the  site  by  non-residents  of  Hanover 
and  Walker ton, 

2.  unaccounted  industrial  waste  haulers. 

The  fact  that  the  Hanover  disposal  site  was  open 
six  days  per  week  while  neighbouring  disposal  sites  were 
open  one  or  two  days  each  week  as  well  as  there  being  no 
user  charge  were  the  probable  reasons  for  the  use  by  re- 
sidents outside  of  Hanover  and  Walker ton. 

It  should  be  noted  that  since  1976 . controlled 
access  has  been  carried  out  with  the  result  that  the  amount 
of  waste  received  at  the  Hanover-Walkcrton  site  has  do- 
creased    Rather  than  determining  the  re-distribution  of  the 
waste  throughout  the  study  area  it  is  felt  that  the  primary 
purpose  of  this  study  can  still  be  achieved  using  1974  field 
data.  The  generation  rates  for  Hanover  and  Walker  ton  must  be 
qualified  however,  by  noting  that  6.5  tons/day  or  1.4  lb/c-d 
is  not  generated  within  those  towns  but  probably  originates 
within  the  study  area. 

The  solid  waste  generation  rates  for  all  the  mun- 
icipalities within  the  study  area  for  .1974  are  summarized  in 
Table  1-3.   It  should  be  noted  that  these  generation  rates 
were  felt  to  be  representative  of  the  solid  waste  that  was 
landfilled  at  the  disposal  sites.   The  estimates  do  not 
include  non-industrial  wood  waste  or  in  the  case  of  the 
Hanover  disposal  site,  industrial  wood  waste  both  of  which 
are  disposed  of  by  open  burning. 


A  review  of  Table  1-3  indicates  that  the  Hanover 
Walkcrton  area  had  the  highest  solid  waste  generation  rate 
of  all  the  municipalities  in  the  study  area.   The  reasons 
include  a  higher  domestic  and  commercial  waste  generation 
rate  as  well  as  a  significant  input  of  industrial  waste. 
Industrial  waste  was  not  felt  to  represent  a  significant 
amount  of  the  waste  deposited  at  any  other  disposal  site. 

The  villages  contributed  approximately  the  same 
amount  of  waste  on  a  per  capita  basis.   The  difference  in 
the  per  capita  generation  rate  between  the  towns  and  vill- 
ages was  felt  to  be  due  primarly  to  less  commercial  and 
industrial  waste  in  the  Villages. 

The  per  capita  waste  generation  rate  for  the 
townships  were  proportionately  lower  than  any  of  the  vill- 
ages and  towns.   The  reasons  were  through*  to  include  the 
greater  use  of  wood  stoves,  eliminating  much  of  the  paper 
waste,  the  use  of  garden  produce  (thus  decreasing  the  waste 
volumes  generated  from  packaging  associated  with  store 
bought  goods),  and  the  use  of  compost  piles.   In  addition, 
little  commercial  waste  was  evident  at  any  of  the  township 
disposal  sites. 

The  variation  of  the  per  capita  waste  generation 
rates  between  the  townships  was  due  to  the  presence  and 
extent  of  collection  services  and  a  variation  in  the  amount 
of  agricultural  waste  received. 

In  summary,  the  range  of  solid  waste  generation 
rates  within  the  study  area  was  1.2  to  6.0  lbs/capita/day. 
These  findings  are  similar  to  studies  carried  out  in  other 
areas  of  Ontario.   For  example,  the  following  waste  quan- 
tities have  been  reported  in  the  literature. 

North  America  Range  2-11  Ibs/c-d 

City  of  Sudbury  4.2  lbs/c-d 
Smaller  areas  within  the 

Sudbury  Region  3.6-3.8  lbs/c~d 

Lanark  County  1.7-2.5  lbs/c-d 

Hastings  County  2-5  lbs/c-d 

Metropolitan  Toronto  4 ■ 6  lbs/c-d 
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TABLE  1    ~    3 

1974  SOLID  WASTE  GENERATION  RATES 

Waste  Generation  Rate 
(lbs/capita  A  \a  yj 

Domes  Lie               1         2         3 
Municipality     Commercial    Industrial Ottier Total, 


Towns 

Hanover 

Walker ton 

Chesley  I-8 


3.2  1.4        1.1        6-° 

3  2  1-4        1.4        6.0 

—        1.8 


Villages 

Mildmay  1-77  |-'D 

Meustadt  1-8  ~~~ 

Paisley  1-8 

Townships 

Bentinck  1-2 

Brant  1-3  ~ 

Carrick  1-2 

Elderslie  1.3 

Greenock  1.2 

Normanby  1-2 

1.  see  text  regarding  burning  practices 

2.  unaccouted  for  waste  (non-resident) 
3.'   represent  landfill  waste  only. 


L8 


1.2 
1.3 
1.2 


1.2 
1.2 


11 


1.3  GROWTH  OF  THE  SOI.LD  V^Ti^;jjrU^^TKj_N  jjj^'C 

It  is  difficult  to  predict  the  Tut  urn  per  capita 
generation  rate  of  solid  waste.   Past  records  of  waste  quan- 
tities have  been  for  the  most  part  incomplattt.   Future  gen- 
eration rates  are  subject  to  several  factors,  most  important 

of  which  include: 

1.  government  legislation  restricting  waste 

generation, 

2.  alternative  methods  of  packaging, 

3.  technological  developments  in  collection  and 

haulage, 

4.  public  concern  over  depletion  of  natural 

resources . 

Published  data  indicate  that  fcha  growth  of  the 
generation  rates  for  residential  and  commercial  waste,  the 
bulk  of  the  waste  in  the  study  area,  could  range  from  1 . 5  to 
3  per  cent  per  year.   Similar  estimates  have  been  made  for 
the  other  types  of  waste.   The  conservative  estimate  of 
growth  at  1.5  per  cent  per  year  was  chosen  and  applied  to 
the  waste  generation  in  the  study  area.   It  was  felt  that  a 
combination  of  government  legislation,  public  education  and 
rising  commodity  prices  would  all  contribute  to  keeping  the 
growth  rate  of  the  per  capita  generation  rate  at  a  relat 
ively  low  level  over  the  next  20  years. 

Using  the  1.5  per  cent  rate  of  growth  per  year, 
the  growth  in  per  capita  generation  rate  for  each  munic- 
ipality in  the  study  area  was  established  as  shown  in  Table 
1-4. 

The  urban  areas  of  Hanover  and  Walk or ton  should 
expect  their  daily  waste  quantities  per  capita  to  increase 
from  6.0  to  8.1  lbs.  between  1974  and  1994.   The  rate  of 
increase  in  the  other  areas  will  be  somewhat  les?;  in  terms 
of  weight  per  capita  per  day;  however,  the  increased  per-   . 
centage  will  be  the  same. 
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TABLE  1-4 


solid  waste:  gemeratto:;  RATE  projections 

Generation  (In bo  Projections 

Municipality/Year (lbs ./capita-day) 

1974            1984  1994 

Towns 

Hanover                   6.0             6.9  8.1 

Walker ton                6.0            6.9  8.1 

Chesley                 1-8            2.1  2.4 

Villages 

Mildmay                   1-75            2.0  2.3  5 

Neustadt                 1.8            2.1  2.4 

Paisley                  1.8            2.1  2.4 

Townships 

Bentinck                 1-2            1.4  1.6 

Brant                    1-3            1.5  1.75 

Carrick                   1-2             1.4  1.6 

Elderslie                1.3            1.5  1.75 

Greenock                 1.2            1.4  1.6 

Normanby                 1.2            1.4  1.6 


1 .  4  PO PU  LAT  ION  G ROWTi  1  I N  __TUK  STUDY  ARKA 

The  quantity  of  solid  waste  is  closely  related  to 
the  population.   This  is  particularly  true  for  domestic  and 
commercial  wastes.   In  reviewing  the  population  growth  for 
the  study  area,  several  sources  were  consulted.   These 
sources  included  past  population  records,  planning  studies 
and  estimates  found  in  reports  on  utility  expansions  such  as 
water  and  sewage. 

A  summary  of  the  findings  is  presented  in  Table 
1-5.   A  composite  growth  percentage  for  the  years  1974  - 
1994  was  formulated  from  all  the  reports  reviewed.   The 
growth  in  the  municipalities  was  expected  to  vary  from  .1  to 
2.5  per  cent  per  year.   The  population  growth  patterns  for 
several  communities  including  Vlnlkerton,  Chusley  and  Paisley 
may  be  irregular  due  to  the  influence  of  the  Bruce  Nuclear 
Power  Development  (BNPD) .   Population  projections  for  the 
townships  were  difficult  to  make.   The  Township  of  Brant  has 
grown  steadily  over  the  past  10  years,  while  the  other 
township's  populations  have  remained  relatively  constant. 
The  Townships  of  Bentinck,  Brant  and  Elder si ie  were  expected 
to  experience  most  of  the  population  growth.   The  other 
townships  were  allotted  a  nominal  0.3  per  cent  annual  growth 
rate.   The  population  within  the  study  area  is  expected  to 
increase  from  the  1974  level  of  27,525  to  35,970  in  1994. 

1.5  SOLID  WASTE  QUANTITIES  -  PRESENT  AND  FUTURE 

The  factors  of  the  population,  refuse  generation 
rate  per  capita  and  the  growth  patterns  of  each  have  been 
combined  to  determine  the  present  and  future  solid  waste 
quantities  in  the  study  area.   This  is  shown  in  Table  1-6. 

A  review  of  this  table  indicates  that  the  total 
solid  waste  generation  in  1974  was  14,900  tons.   This  figure 
is  expected  to  rise  over  the  next  twenty  years  to  28,270 
tons.   The  Town  of  W.llkerton  is  exported  to  experience  the 
largest  increase  in  solid  Waste  quantities  Ln  the  study  area 
primarily  due  to  its  having  the  highest  predicted  population 
growth  rate  in  the  study  area. 

Solid  waste  generation  in  the  townships,  excluding 
the  Townships  of  Brant  and  Elderslic  is  expected  to  rise 
approximately  forty  per  cent  over  the  next  twenty  years. 


TAUU2  1 


■  TUDY  AREA  POPIIT-ATEON  GROWTH  PATTERNS 


Average  Annual 
.,,  Percent  Iraere&s© 

/?""ipa    y  io^1  imh  1""2  19"'3  lw l'r"' '  1994 — 

Ser  3943  4665  5113  5930  6670         1.5 

Walkerton  3698  4380  4409  5400  7220          2.5 

Chesley  1629  1686  1755  (2250)  2600          2.0 

§fiHf  •   870  W  1002  1250  14H 

Neustadt  190  564  531  650 


Taisley 


Totals 


739     693     947   (1030)  1270 


TOWnr,hlpS  ^„rt  mnn         Tgim 

- —. f —       iinr    mn    9  ^  fi  fl    2  700   2880 

Bentir 

Drant 


Bel^Finck        2136    2350    2360    2700 


2605  2772  3389  374  0  4130 

Carrick         2522  2562  2503  2580  2660 

Elder-lie       1259  1194  1250  1380  1520 

Greened        1061  1663  1775  1830  1890 

Normanby        2516  2353  2491  2570  2650 


1  Statistics  Canada 

2  1975  Municipal  Directory 

3  (  )  irregular  growth  due  to  BNL'D 


2. 

0 

1. 

5 

1. 

,0 

1. 

.0 

0. 

.3 

1. 

.0 

0, 

.  3 

0 

.3 

25358   25830   27525   31360  35970  1.3  avg. 
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1.6  DISCUSSION 

As  stated  at  the  beginning  of  this  section,  the 
amount  and  types  of  solid  waste  are  two  of  tho  most  impor- 
tant facets  of  a  waste  management  study.   In  this  section  a 
rough  breakdown  of  the  various  types  of  wastes  expected  in 
the  different  municipalities  was  outlined.   The  description 
of  the  types  of  waste  were  based  on  field  observations  and 
conversations  with  area  waste  disposal  personnel.   These 
descriptions  should  not  be  viewed  as  static  but  as  subject 
to  variation  over  the  next  twenty  years.   Similarily,  the 
weight  estimates  of  solid  waste  currently  produced  and 
projected  over  the  next  twenty  years  should  be  reviewed  with 
full  knowledge  that  they  are  subject  to  change  as  outlined 
in  this  section. 

In  summary,  the  solid  waste  generation  is  expected 
to  grow  with  the  population  as  well  as  to  increase  on  n  per 
capita  basis  over  the  next  twenty  years.  The  .1974  solid 
waste  quantity  of  14,900  tons  in  1974  is  expected  to  rise  to 
28,270  tons  in  1994.  This  situation  obviously  warrants  long 
term  planning  if  the  disposal  of  this  waste  is  to  be  carried 
out  in  an  economical  and  acceptable  manner. 

The  assessment  of  the  existing  landfill  sites  and 
the  aitern£itive  means  of  solid  waste  disposal  are  discussed 
in  the  following  sections  with  reference  to  their  applica- 
bility to  any  long  range  plans  for  the  study  area. 
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TAOLi:  1-6 
SOI,  ID  WASTE-:  QUANTITIES  1974  -  1994 

Municipality/                Weight  of  Solid  Waste 
ycar (Tons/Year*) 

1974       1984       1994 
Towns 


Hanover 
Walker ton 
Chesley 

Villages 
Miidmay 
Neustadt 
Paisley 

Townships 

Bentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Normanby 


5,600 

7, 

,470 

10,160 

4,830 

6, 

,800 

10,670 

580 

860 

1,140 

310 

460 

640 

170 

250 

3  50 

310 

410 

560 

520 

690 

840 

800 

1 

,020 

1,320 

550 

660 

7  80 

300 

380 

490 

380 

470 

550 

550 

660 

770 

Totals  for  Study  Area    14,900     20,120      28,270 
*   All  weights  rounded  off  to  nearest  10  tons; 
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2.0   EXISTING  SOLID  WASTE  COLLECTION  PRACTICES  At.'U  DISPOSAL  FACI LITI~:S 
GENERAL 

A  review  of  the  current  collection  practices  and 
disposal  facilities  was  carried  out  for  each  municipality  in 
the  study  area. 

Information  was  gathered  on  the  collection  service 
including  the  haulers  collecting  waste,  the  type  of  waste 
collected  and  the  cost  to  the  customers. 

Each  of  the  existing  waste  disposal  sites  in  the 
study  area  was  visited  several  times.   The  physical  charac- 
teristics, the  waste  volume  received  and  the  acceptability 
of  the  disposal  operation  was  oat -rjgo-i :;..j:.I  ior  rich  disposal 
site.   In  addition,  the  associated  operating  costs  for 
disposal  were  calculated  on  a  per  capita  and  a  per  weight 
basis. 

2.1  PRESENT  COLLECTION  PRACTICES 

The  solid  waste  haulers  in  the  study  area  were 
interviewed  to  help  in  establishing  which  municipalities  and 
in  what  areas  solid  waste  is  collected,  the  firms  collecting 
the  waste,  the  approximate  cost  of  collection,  and  the 
disposal  site  used. 

Collection  services  within  the  study  area  varied 
from  virtually  no  collection  in  the  Townships  of  Bentinck, 
Brant,  Carrick  and  Greenock  to  collection  at  the  curb  in  the 
towns  and  villages.   Gate  pickup  is  provided  to  the  majority 
of  residences  of  the  Townships  of  Normanby  and  Elderslie. 
However,  in  a  few  cases,  residences  that  are  located  a 
considerable  distance  from  the  main  pickup  route,  are  re- 
quired to  transport  their  refuse  to  the  closest  point  on  the 
pickup  route  for  collection  by  the  municipal  contractor. 

Approximately  9,500  to  10,000  people  out  of  a 
total  population  of  27,525  people  in  the  study  area  did  not 
have  collection  services. 

All  the  towns  and  villages  in  the  study  area  have 
domestic  and  commercial  collection  services.   In  each  case, 
a  municipal  contract  was  awarded  to  collection  firm(s)  . 
Municipal  contracts  also  exist  in  the  Townships  of  Normanby 
and  Elderslie. 
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Private  domestic  collection  takes  place  in  several 
hamlets  with  this  service  based  on  an  agreement  directly 
between  the  customer  and  the  collection  firm.   Some  comm- 
ercial establishments  have  also  made  arrangements  directly 
with  collection  firms  where  the  municipal  collections  do  not 
completely  meet  their  requirements. 

A  summary  of  the  services  provided  in  the  study 
area  during  1974  and  early  197  5  is  shown  in  Table  2-1.   At 
the  time  of  the  study,  Scarlett  Waste  Disposal  Service 
formerly  Grey  -  Bruce  Sanitary  Collection  Services  served 
the  Towns  of  Hanover  and  Walker  ton.   Mcl.el  Ian  Disposal   . 
Services  had  the  collection  contract  for  the  Townships  of 
Elderslie  and  Norraanbv  as  well  as  the  Town  of  Chesley.   The 
Town  o^  Cheslcy  also  provided  partial  nunieipal  collection 
on  a  once  a  week  basis  to  commercial  £ir©3  Located  in  tne 
business  core. 

The  Villages  of  Mildmay,  Neustadt  and  Paisley  used 
the  services  of  C.  Hal  in,  R.  Seip  and  A.  Cormack  respectively. 
Mr.  B.  Baetz  serviced  the  Hamlets  of  Marl  bakes,  Klmwood  and 
the  area  just  north  and  east  of  Hanover.   Mr.  H.  Bester 
handled  the  solid  waste  pickup  for  Cargill  and  Chepstow. 

The  residents  just  north  and  cast  of  Hanover,  who 
were  provided  with  collection  service  were  billed  directly 
by  the  Township  of  Bentinck.   The  private  contractor  pro- 
viding this  service  was  paid  the  amount  collected  by  the 
township.   A  similar'  situation  existed  for  the  Hamlets  of 
Elmwood  and  Marl  Lakes. 

Formosa  residents  used  the  Teeswatcr  disposal  site 
under  an  agreement  by  the  Township  of  Carrick.   The  residents 
are  billed  directly  by  the  Township  of  Carrick  for  this 
service . 


re- 


Chepstow  residents  used  the  Greenock  Township 
Disposal  Site  under  an  aqreement  arranged  between  the  ri 
sidents  and  Mr.  II.  Bester,  who  provided  the  private  coll 
action  services  with  no  municipal  involvement  at  all. 
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2.1.1   Co  licet- ion  Costs 

Tabic  2-1  also  outline:;  the  cost?;  of!  collection 
services  for  each  of  the  municipal! ties .   The  easts  outlined 
are  for  1974  with  the  exception  o  L'  the  Township  of  Uonnanby. 
Collection  commenced  in  the  Township  of  Normnnby  in  the 
spring  of  1975.   The  costs  shown  Lor  this  township  arc  also 
1975  costs  extrapolated  to  a  twelve  month  period. 

The  cost  of  collection  varied  from  $2.82  to  $5.22 
per  capita  year  for  those  municipalities  with  contracted 
disposal  services.   The  cost  of  collection  for  the  Town  of 
Chesley  and  the  Village  of  Neustadt  includes  the  cost  of 
supervision  of  the  disposal  sites  as  well.   For  the  other 
municipalities,  the  supervision  of:  the  dir.pnnal  sites  is  a 
separate  expense  covered  in  the  cost  of  disposal. 

The  cost  estimates  for  the  private  domestic  coll- 
ection services  were  in  the  range  of  $8  -  $10  per  household- 
year.   Exact  figures  pertaining  to  the  number  of  residents 
per  household  serviced  with  private  collection  were  not 
available. 

When  reviewing  collection  costs,  it  should  be 
noted  that  the  costs  are  subject  to  the  influence  of  several 
parameters  including  population  density,  the  equipment  used, 
haulage  distance,  and  fluctuations  in  operating  costs. 

The  disposal  sites  for  each  of  the  municipalities 
are  also  outlined  in  Table  2-1.   With  the  exception  of _ 
Formosa,  all  the  solid  waste  generated  in  the  study  arc  is 
disposed  of  in  the  study  area.   Formosa  residents  use  the 
Teeswater  disposal  site  under  an  agreement  arranged  by  the 
Township  of  Carrick.   The  Town  of  Walkerton  has  an  agreement 
for  the  use  of  the  Hanover  Disposal  Site. 

The  Township  of  Carrick  has  two  disposal  sites. 
The  Village  of  Mildmny  and  about  190C  Township  of  Carrick 
residents  use  the  disposal  site  near  Mildmay;  approximately 
600  township  residents  use  the  disposal  site  near  Carlsruhe. 
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TABLll  2 


COLLECTION  FIRMS  AKIJ  19  7-1  COLLECTION  COSTS 
(Dome s tie  and  Commercial  refuse) 


Municipality  Collection 


1974  Cost       Disposal 
Firm  $/Capita  Year   Site 


Towns 

Hanover 
Walker ton 
Chesley 

Villages 

Mildmay 

Neustadt 

Paisley 

Townships 

Dentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Normanby 


Grey  -  Bruce 
Grey  -  Bruce 
McLellan 


Halin 

Seip 

Cormack 


None: 
None! 
None" 


McLellan 

None 

McLellan 


3.07 
3.15 
4.50 


2.3  9 
2.82 
5.22 


4.08' 


4.59 


Hanover 
Hanover 
Twp.  of  Elderslie 


Twp.  of  Carrick 

Neustadt 

Paisley 


Twp.  of  Bentinck 

Twp.  of  Brant 

Twp.  of  Carrick 
(2  sites) 

Twp.  of  Elderslie 

Twp.  of  Greenock 

Twp.  pf  Normanby 


1.  Some  private  collections  for  residents  just  north  and  east 
of  Hanover 

2.  Elmwood  and  Marl  Lakes  have  private  collection 

3.  Formosa  solid  waste  goes  to  Tceswntor  Site 

4.  Cargill  and  Chepstow  have  private  collection 

5.  Collection  commenced  June  of  19  74 

6.  197  5  Cost 
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2   LOCATION  AND  PHYSICAL  CHAI^\CJJ^US;n_CS_OF  KXTflTIHG  DISPOSAL  SITES 


The  information  on  exist:  incj  disposal  sites  was 
obtained  through  interviews  with  the  municipal  c lacks,  site 
operators,  the  solid  waste  haulers  and  by  several  visits  to 
each  site. 

Virtually  all  solid  waste  in  the  study  area  is 
disposed  of  in  sanitary  landfill  sites.   A  map  indicating 
the  locations  of  the  disposal  sites  is  shown  in  Figure  2  - 
1.   Each  location  is  designated  by  an  identity  letter. 

The  physical  characterise ics  of  each  site  were 
reviewed  and  summarized.   They  include: 


(1)  Dryness  Classif ications  -  re 


n  f  sf  < 


to  workable  area 
only,  does  not  include 
swampy  portions  of  total 
site, 
Good  -  free  of  ground  and 

surface  water  problems 
Fair  -  seasonal  wetness 
Poor  -  presence  of  water  most 
of  year. 


(2)  Topography  -  of  the  workable  area, 

-  undulating,  hillside  {hill) ,  flat. 

(3)  Soil  Type  -  sand,  clay,  loam,  gravel, 

(4)  Natural  Screening  -  poor,  fair.,. ,  good 

-  as  seen  from  nearest  group  of 
houses  or  road, 

(5)  Cover  Material  -  poor,  fair,  good 

-  availability  of  material  on  site 
and  adaptability  of  material  for 
winter  operation. 

Several  of  the  physical  characteristics  are  re- 
lated for  many  of  the  disposal  sites.   For  exanvde,  Mi-  soil 
type  can  influence  the  cover  material  rating.   Clay  material 
is  difficult  to  move  in  the  winter;  thus  it  receives  a  lower 
cover  material  rating  even  though  it  may  be  present  in 
abundance.   The  topography  and  the  natural  screening  are 
often  related.   Flat  sites  with  few  trees  aire  often  visible 
to  the  public  unless  artificial  screening  barriers  are 
erected. 


•i 
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TAULE  2-2 


PHYSICAL  CHABftCTBKtSttCS  OF  FJClBTIflGUlSPOSAL  SITgS 


Cover 

Municipality 
Served 

Dryness 

Topography 

Natural 

Screening 

Soil 
Type 

Mate  rial- 
Rating 

Towns 

(G) 
Hanover-Walker ton 

Chesley  (C) 

fair 
fair 

undulating 
flat 

fair 
poor 

sand -clay 

clay- loam 

fair 
fair 

Villages 

sand-stones 

good 

clay- loam 

poor 

clay 

fair 

Mildmay  (I)  good  hill  poor 

Neustadt  (J)  good2  hill  Eaxr 

Paisley  (B)  f««  hl11  taxr 

Tovmships 

■       .     »-«  mnd  flat  qood  sand  good 

Bent.inck    (F)  good2  flat  g  gravel-clay         fair 

Brant    (E)                                       ,  u    it  fair  sand  good 
Carrick    (H)  «ooj  hill  faxr  J 
,  .        ,,v  f-n*-  itnriu  La  tincf         good                  i.-i.«i}                              t 


flat 

good 

hill 

good 

hill 

fair 

undulating 

good 

undulating 

good 

undulating 

good 

Elderslie    (A)  f-g"a        unf  |a^        ^  clay-till  fair 

£=£88  SJ  =£iffl3        5S  g^el-till        good-fai 

1.  letters    in   brackets    refer    to    site    identification    letter   on   map 

2.  subject   to    seasonal   wetness. 
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The  summary  of  the  physical  characteristics  of  the 
landfill  bites  within  the  study  area  is  given  in  Table  2    - 
2.   The  operating  area  of  most  oC  the  sites  in  fairly  dry, 
although  several  sites  were  subject  to  seasonal  wetness 
problems.   The  Township  of  ElderKlie  location  was  free  of 
groundwater  problems  but  surface  runoff  was  found  to  bo 
filling  the  trenches  as  well  as  disrupting  daily  operations 
at  the  site.   The  natural  screening  at  five  sites  was  good. 
The  operations  at  the  disposal  sites  serving  Chesley  and 
Mildmay  were  clearly  visible  from  the  nearest  group  of 
houses  and  the  municipal  roads  respectively.   However, 
operations  at  these  sites  were  being  maintained  in  an 
aesthetically  pleasing  manner. 

The  landfill  si.(-es  that  had  an  on-site  supply  of 
sand  have  the  highest  cover  material  rating.   Sand  is  found 
to  be  usable  in  the  winter  while  other  soil  types  arc  diff- 
icult to  move  once  frozen.   The  Neustadt  site  material 
rating  was  poor  because  all  cover  material  had  to  be  im- 
ported onto  the  site.   Previous  inspections  by  this  office 
revealed  that  the  quality  of  the  cover  material  being  im- 
ported onto  the  Neustadt  site  was  such  that  it  did  not  lend 
itself  to  a  good  winter  operation. 


2.3  SOLID  WASTE  VOLUMES  RECEIVED  AT  EXISTING  SITES 

Consultant  with  municipal  clerks,  landfill  site 
operators  and  collection  firms  helped  in  the  formation  of 
the  amount  of  solid  waste  delivered  and  the  number  of  per- 
sons using  each  of  the  disposal  sites  within  the  study  area. 

The  complete  summary  of  these  findings  is  pre- 
sented in  Table  2-3.   All  figures  present  arc  for  1974 
with  the  exception  of  the  Township'  of  ffornianby  which  begin 
operation  at  the  present  site  in  early  1975.   A  review  of 
Table  2-3  indicates  that  the  Hanover  d  is:>r>\;nl  sit-P  (<".)  , 
dominated  the  study  area  in  terms  of  waste  quant it  Los  re- 
ceived.  The  total  population  using  the  Hanover  disposal 
site  was  officially  9,522  people  or  about  35  per  cent  of  the 
total  population  within  the  study  area.   However,  the  waste 
received  at  the  site  represented  70  percent  of  the  total 
solid  waste  generated  in  the  study  area.   As  discussed 
earlier  in  Section  1.2,  this  disproportionately  high  per- 
centage of  solid  waste  was  felt  to  be  due  to  a  number  of 
factors . 
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TABLE  2-3 
DISPOSAL  BITE  SJ f»KS  W»  VDT»t.?MCiS  R&C8IVBB 

1974 

| 

MunicipaliLy  Served    Population   Sitc^  Waste      Life       4 

Served      Size  Rcc'd      Expectancy 
(acres)  (T/yr) (Years) 

Towns 

Hanover-Walkerton(G)      9522      80  (25)   10,430       5 
Chesley  (C)  1755      10  (5)       580       5-8 

Villages 

Mi Idmay  ( I ) 
Neustadt  (J) 
Paisley  (B) 

Townships 

Bentinck  (F) 
Brant  (E) 
Carrick  (H) 
Elderslie  (A) 
Greenock,,  (D) 
Normanby   (K) 

1.  letters  in  brackets  refer  to  site  identification  letter  on  map 

2.  accounts  for  inter-township  and  township-municipality  arrangementi 
in  1974 

3.  estimate  of  usable  area  in  brackets 

4.  projection  based  on  current  operation  and  volumes  received 

5.  1975  estimates. 


2905 

5  (4) 

7  20 

5 

531 

9.2  (3) 

170 

5-8 

947 

1.0  (0.5) 

310 

1 

2360 

50  (35) 

520 

20 

2542 

20  (5) 

600 

5-8 

600 

2  (2) 

140 

3-5 

1250 

6.3  (2.7) 

300 

8-10 

2622 

100  (55) 

530 

15 

2491 

82  (7) 

.  550 

15 

25 


(1) 
(2) 


and 


Higher  per  capita  tfoftcrattoft  <>^  domestic 
commercial  solid  waste  lor  the  Town*  of 
Hanover  and  Wal  her  ton  , 

Industrial  waste:  deposited  at  the  llanover 
disposal  site, 
(3)   Use  of  the  site  by  non-residents  of  Hanover 

and  Walker  ton. 

The  population  using  the  Township  of  Currick- 
Mildmay  site  (I),  was  estimated  at  1002  residents  from  the 
Village  of  Mildmay  and  1903  residents  of  the  Township  of 
Carrick.   The  Township  of  Carrick  Carlsruhe  site  (II)  was 
estimated  to  be  the  disposal  site  for  600  township  res- 
idents. 

It  was  estinated  that  approximately  one  quartet"  of 
the  population  of  the  Township  of  Brant  use  the  Township  of 
Greenock  disposal  site.   Adjustments  wore  made  in  the  pop- 
ulation presented  in  Table  2  -  3  for  each  of  these  townships 
to  account  for  this  fact. 

The  life  expectancies  of  each  of  the  existing 
landfill  sites  within  the  study  area  were  calculated  based 
on  an  appraisal  of  the  usable  space  at  the  site  and  an 
estimate  of  the  volume  of  waste  projected  to  be  deposited  at 
the  site  in  the  future  based  on  1974  information.   The  life 
expectancy  does  not  include  the  possibility  that  activities 
at  the  site  may  have  to  be  curtailed  prior  to  the  site 
reaching  its  projected  capacity.   Environmental  problems 
such  as  leachate  entering  or  threatening  to  enter  the 
groundwater  could  seriously  reduce  the  future  use  of  any 
site.   Few  sites  in  the  study  area  have  been  closely  studied 
by  a  hydrogeologist.   This  factor  should  be  noted  when 
reviewing  the  discussions  regarding  future  operations. 


2.4  h; X I  ST  1  li G   [MSP cmty'u   S  C'fKS  QPKPATIOi^  tCl 0  CQ31 3 

Information  was  gathered  on  the  operating  char- 
acteristics of  each  disposal  site.   This  information  was 
then  tabulated  along  with  the  annual  operating  costs  for 
each  location  and  summarized  in  Table  2-4. 
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taull:  2-4 
EXISTING  DISPOSAL  SITE  OPERATIONS :,ANP_COgTS  FOR  1974 


2 


Municipality   Comp.-     Supervision 
Cover     hrs/week 
Operation 
h  r  s/week 


Towns 


Hanover-  -, 

Walkerton 

Chesley 

51 

—  —  — ' 

2* 

Villages 

4.2 

5 
Mildmay  . 

Neustadt 

17 

1 



Pailsey 

3* 

7. 

Townships 

Bentinck 
Brant   ? 
Carrick 

1 

16 

3.5* 

16 

1.8 

9 

Elderslie 
Greenock- 
Normanby 

0.3 

(2) 

4  .0 

18 

3.5 

8 

1074  Cost        Unit  Costs 
$  per      $  pter 

Capita-year  Ton-yea.: 


35,347 
1,950 


3.71 
11.11 


5,50  2 

1.89 

84  0 

1.58 

2,820 

2.98 

3.3t 


7.6- 
4.9- 
9.1C- 


4,328 

1.8  3 

8.32 

4,7G0 

L.87 

7.9: 

2,776 

4.6  3 

i9.s: 

4^.4 

0.34 

)  .41 

5,096 

1.94 

8.7:- 

4,294 

1.7  2 

7. 81 

*  estimated 

1  brackets  indicate  weekly  average,  not  hours  every  week 

2  based  on  tonnage  and  population  figures  outlined  in  Table  2    -  3 

3  supervision  +  cover  -  compaction  performed  by  one  man 

4  supervision  included  in  collection  costs 

5  per  capita  costs  include  part  of  Township  oE  Carrick  population 

6  Township  Brant  -  Township  of  Greenock  Agreement  (sec  text) 

7  serves  600  residents  only 

8  197  5  costs. 
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The  costs  presented  in  Table  2-4  are  Lhusn  costs 
encountered  Cor  site  supervision,  covering  and  compact  ion, 
trench  digging,  pest  control  servicers,  and  general  Office 
expenditures.   The  costs  do  not  include  disposal  site  rental 
or  annual  costs  reflecting  an  amortized  payment  on  the 
initial  capital  cost  of  the  disposal  site. 

All  the  municipalities  within  the  study  area  with 
the  exception  of  the  Township  of  Bentinck  contracted  out  the 
work  for  covering  and  compaction.   The  Township  of  Bentinck 
purchased  a  crawler  tractor  to  be  used  part  time  at  their 
disposal  site. 

The  relatively  large  amounts  of  solid  waste  de- 
posited at  the  Hanover  site  requires  an  extensive  cover  and 
compaction  operation.  in  addition,  higher  costs  for  super- 
vision, planning  and  general  office  expenditures  contribute 
significantly  to  the  overall  costs.  In  1974,  the  operation 
of  the  disposal  site  was  under  the  guidance  of  one  man  who 
carried  out  both  the  covering  and  compaction  duties  as  well 
as  the  site  operation. 

The  Hanover  disposal  site  had  the  second  highest 
cost  on  a  per  capita  basis  but  the  third  lowest  cost  on  a 
per  ton  basis  of  any  of  the  disposal  sites  in  the  study 
area.   The  difference  between  the  costs  can  be  mainly 
attributed  to  the  difference  in  the  per  capita  generation  of 
waste  in  the  Towns  of  Hanover  and  Walker  toil  as  well  as  a 
more  efficient  use  of  equipment  at  the  disposal  site. 

The  Chesley  disposal  site  cost  of  operations 
represented  one  of  the  lowest  costs  of  any  of  the  muni- 
cipalities.  The  reason  for  this  is  that  the  cost  of  super- 
vising the  site  is  incorporated  into  the  collection  costs. 
In  addition,  the  site  was  open  to  the  public  only  one  day 
per  month  in  1974  which  is  significantly  below  the  average 
of  all  the  municipalities.   The  Villages  nf   Mild:nay  uses  the 
Township  of  Carriek  disposal  site  ne.'i  r  iMildr.iay  and  paid 
approximately  half  the  operating  costs  of  the  disposal  site 
in  1974.   The  cost  breakdown  on  a  per  capita  basis  includes 
the  number  of  residents  of  the  Township  of  Carrie);  using  the 
site  plus  the  Mildmay  residents. 

The  costs  presented  in  Table  2    -    A    for  the  Village 
of  Neustadt  were  representative  of  the  1974  costs  for  im- 
porting cover  material  and  for  the  cover  and  compaction 
operation.   The  supervision  of  the  sit:*  is  included  as  part 
of  the  collection  service  provided  by  Mr.  Seip. 
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The  operating  costs  Cor  the  Village  of  Paisley  arc 
indicative  of  the  higher  costs  encountered  when  a  relatively 
small  population  is  operating  its  own  disposal  KJlo.   The 
costs  per  capita  and  per  ton  arc  considerably  higher  than 
those  for  most  of  the  other  municipalities. 

The  costs  presented  for  the  Township  of  Bentinck 
are  for  the  fiscal  year  from  June  197  4  to  June  197  5.   The 
largest  portion  of  expenditures  was  attributable  to  the  site 
supervision.   As  mentioned  earlier,  the  disposal  site  equip- 
ment is  owned  by  the  township. 

The  Township  of  Brant  pays  the  Township  of  Greenock 
one  quarter  of  the  operating  costs  of  the  disposal  site 
serving  the  Township  Ol  Greenock  Tor  the  use  o:  its  site  by 
residents  living  in  the  western  portion  of  the  Town-ship  of 
Brant.   The  cost  breakdown  on  a  per  capita  basis  Cor  the 
Township  of  Brant  is  based  on  a  population  of  three  quarters 
of  the  population  of  the  township.   The  per  capita  cost  for 
the  Township  of  Greenock  is  based  on  the  township  population 
of  the  Township  of  Greenock  plus  on  quarter  of  the  popula- 
tion of  the  Township  of  Brant. 

The  cost  of  operatinq  the  Township  of  Carrick 
disposal  site  near  Carlsruhe  was  the  highest  cost  on  a -per 
capita  and  a  per  ton  basis  of  all  of  the  municipalities  in 
the  study  area.   The  disposal  site  is  used  by  approximately 
600  township  residents  and  the  higher  costs  reflect  a  well- 
run  but  small-scale  disposal  site  operation-.'. 

The  costs  of  operating  the  disposal  site  serving 
the  Township  of  Elderslie  are  the  extrapolated  costs  for 
1975  based  on  the  costs  of  the  first  half  of  1975.   The 
disposal  site  operation  was  not  meeting  the  minimum  require- 
ments of  operation  for  cover  and  compaction  as  outlined  by 
the  Ministry  of  the  Environment.   However ,  at  a  subsequent 
meeting  with  township  Officials  in  the  latter  part  of  1975, 
the  township  indicated  that  the  operation  of  the  disposal 
site  would  soon  be  upgraded. 

The  present  disposal  site  serving  the  Township  of 
Normanby  commenced  operation  in  early  1975.   The  costs 
presented  in  Table  2-4  are  those  encountered  for  the  first 
half  of  1975  and  extrapolated  through  to  the  end  of  the 
year. 
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Fiyurc  2-1   LOCATIOfJ  OF  CERTIFIED  LANDFILL  SITUS  WITHIN  THE  STUDY  AP.FA 


3.0  ALTERNATIVE  FORMS 
of 

waste:  disposal 

GENERAL 

In  the  past,  waste  disposal  was  carried  out  in  a 
rather  uncontrolled  fashion  with  generally  little  awareness 
of  the  occurrence  of  air,  land  and  water  pollution.   In 
recent  years,  especially  since  the  enactment  of  the  Waste 
Management  Act,  1971,  controlled  disposal  of  waste  through 
sanitary  landfilling  techniques  has  signif icantly  reduced 
the  occurrence  of  pollution  problems.   of  course,  some  w-iste 
disposal  sites  established  prior  to  the  carry  Lug  out  of  site 
evaluations  before  commencing  use  may  still  pose  a  threat  to 
ground  water  contamination  until  leachate  production  lias 
creased.   While  sanitary  landfilling  is  considered  on  environ- 
mentally acceptable  means  of  waste  disposal,  it  is  recognized 
that  garbage  is  a  resource  and  as  such  should  not  be  merely 
discarded  in  sanitary  landfill  but  reused  when  possible. 

In  this  section,  the  primary  alternatives  to 
sanitary  landfill  are  presented.   Some  of  these  methods  have 
proven  to  be  suitable  in  other  locations  throughout  North 
America.   A  brief  outline  of  the  principles  of  each  method 
and  the  applicability  of  the  process  to  the  study  area  is 
given. 

3.1  RECYCLE  AND  RESOURCE  RECOVERY 

Disposal  methods  in  which  recycle  and  resource 
recovery  play  a  significant  role  have  recently  become  the 
focus  of  attention  throughout  Ontario. 

The  terms  "recycle"  and  "resource  recovery"  are 
worthy  of  definition. 

Recycle:   The  recovery  of  some  portion  of  solid 
wastes  for  re-use  in  the  same  product. 

Resource  Recovery :      The  recovery  of  some  portion 
of  solid  wastes  for  re-use  in  a  different  form  from  the 
waste  items  themselves. 
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Re-cycling  may  occur  naturally  (water  cycle)  or 
artificially  as  in  the  cane  o!  man-made  reprocessed  articles 
(glass  bottles).   Resource  recovery  my    take  forms  such  as 
heat  recovery  from  combustibles  or  glass  mixed  with  asphalt 
as  a  road  material . 

3.1.1   Past  Restrictions 

To  date  the  use  of  resource  recovery  in  conjunc- 
tion with  solid  waste  disposal  has  been  restricted  primarily 
because  it  has  been  largely  an  uneconomical  process.   Two  or 
the  major  economical  reasons  for  the  slow  resource  recovery 
acceptance  are: 

1.  large  capital  and  operating  expense  of  the 

processing  plant  facilities, 

2.  uncertainly  of  the  marketability  of  the  re- 
covered materials. 

The  contaminated  and  mixed  nature  of  the  waste 
collected  by  municipal  governments  requires  a  wide  range  of 
sophisticated  separation  equipment.   For  example,  special- 
ized equipment  must  be  used  to  recover  paper  products, 
ferrous  metals,  non-ferrous  metals,  plasties,  glass  and 
organic  fuels.   The  technology  is  still  in  the  experimental 
stage  for  some  of  the  recovery  methods  while  other  processes 
require  further  research  to  produce  a  more  uniform  product. 

The  markets  for  various  recovered  materials  have 
been  difficult  to  predict  for  any  given  time  period.   The 
economic  laws  of  supply  and  demand  dictate  the  sale  of  re- 
covered materials.   The  type,  quality  and  quantity  of  the 
materials  to  be  sold  is  solely  dependent  on  the  market  for 
that  material.   For  example,  if  the  recovered  product  was 
sold  to  an  industry  whose  process  utilised  recovered  mat- 
erial, the  market  for  that  recovered  material  would  fluc- 
tuate with  the  market  demand  lor  tiiat  industry's,  ptoduct. 

3.1.2   Recycling  Efforts 

In  the  past  several  citizen  action  groups  have 
taken  the  initiative  by  separating  refuse  at  the  source, 
namely  in  the  household.   Unfortunately,  the  success  of  most 
of  these  endeavours  has  been  marginal  and  non-permanent. 
Difficulties  in  obtaining  and  maintaining  markets  have  been 
due  to  the  inability  to  maintain  a  steady  supply  of  high 
quality  product.   In  addition,  market  Cluclunt ionn  have 
caused  the  programmes  to  be  temporarily  or  permanently 
halted. 
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Home  separation  of  materials  such  ass  paper,  tin 
cans   glass  etc.  bar,  been  attempted  with  subsequent  separate 
collection  or  transportation  directly  to  a  salvaao  dealer  or 
a  primary  industry.   The  results  generally  show  that,  ex- 
cluding labour,  the  transportation  costs  lot  individual 
delivery  of  the  products  results  in  a  veiy  high  material 
cost    Even  where  separate  collections  for  each  of  the  com- 
modities occurred  the  collection  costs  have  been  shown  to  be 
greater  than  the  market  rate.   Studies  have  also  shown  that 
even  if  people  initially  offer  to  sort  their  garbages,  very 
few  continue  this  practice  over  the  long  term. 

The  best  method  of  re-cycling  seems  to  be  mech- 
anical sorting  at  the  municipal  level  after  collection,  with 
perhaps  some  pre-sorting  of  paper  by  the  householder  at  the 
source . 

3.1.3   Need  for  Resource  Recovery  and  Recycl ing 

The  time  is  approaching  when  society  cannot  afford 
to  throw  away  as  waste  larqe  quantities  of  certain  types  of 
materials.   Indeed  many  industries  in  the  study  area  have 
started  to  utilize  some  of  these  materials  which  were  pre- 
viously considered  waste.   However,  the  quantity  of  waste 
continues  to  increase  each  year  and  the  costs  for  establish- 
ing a  suitable  disposal  method  are  continuing  to  rise.   For 
example,  sanitary  landfill  costs  are  increas ing _ due  to  the 
increase  in  land  and  equipment  costs.   In  addition,  the 
availability  of  suitable  land  near  the  municipalities,  is 
becoming  scarce.   This  results  in  higher  transportation  and 
labour  costs. 

The  increased  difficulty  in  obtaining  suitable 
landfill  sites  is  not  confined  just  to  the  larger  urban 
centres.   Past  disposal  operations  whore  poor  housekeeping 
and  open  burning  have  been  predominant  have  resulted  in 
strong  opposition  in  some  areas  by  the  public  to  establish- 
ing new  landfill  sites.   This  is  no':  to  a*\     ih.i  t  waste 
disposal  by  sanitary  landfill ing  can  not  be  environmentally 
acceptable,  but  certainly  the  need  to  explore  alternatives 
is  apparent. 
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3 . 1 . 1   Provincial  Plan 

The  Ontario  Ministry  of  the  Environment  has  ex- 
pressed the  opinion  Dial:  recycling  and  resource  recovery  is 
the  long  term  solution  to  the  municipal  waste  management 
problems. 

A  number  of  separate  waste  management  programs 
have  been  integrated  into  a  single  comprehensive  Provincial 
program.   The  program  in  designed  to  provide  both  short  and 
long-term  solutions  to  problems  such  as  the  development  of 
the  technology  and  new  markets.   The  ultimate  aim  is  to 
provide  a  method  of  disposal  not  just  for  the  metropolitan 
areas,  but  for  municipalities  of  all  sizes. 

The  Ontario  Government  is  working  in  co-opera t ion 
with  Metropolitan  Toronto  in  undertaking  the  design  and  con- 
struction of  an  experimental  reclamation  pilot  plant.   The 
research  is  to  be  directed  toward  the  separation  of  the 
refuse  into  its  component  fractions  and  the  marketing  of 
these  recycled  commodities.   In  addition,  a  program  has  been 
set  up  whereby  a  number  of  "front-end"  recycling  plants  are 
to  be  constructed  in  the  Province.   These  "front-end"  pro- 
cessing plants  will  remove  for  sale  a  proportion  of  readily 
separable  and  marketable  material  such  as  paper,  paper 
products,  and  ferrous  metals.   The  program  covers  three, 
five-year  stages. 

Stage  1 

Between  1975  and  1980,  waste  management  systems 
throughout  the  Province  will  be  improved  to  replace  the 
number  of  disposal  sites  by  transfer  stations  and  concen- 
trate disposal  operations  in  a  few,  large  sophisticated 
facilities.   At  the  central  facilities  serving  major  pop- 
ulation centres  "front-end"  processing  plants  will  be 
installed. 


Stage  2 

Between    1980    and    1985,     the    provision   of    transfer 
stations   and    transportation   networks    should   be   completed 
throughout    the   province,    which   wiJl    enable    the    remainder   of 
the    "front-end"    plants    needed    to    be    constructed. 
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Work  on  the  installation  of  proven  "back-end" 
recovery  processes  should  commence  during  this  stage.   The 
term  "back-end"  includes  the  recovery  of  non-ferrous  metals, 
glass,  plastics  and  organic  and  fibre  fuel. 

Stage  3 

Between  1985  and  1990,  it  is  hoped  that  a  com- 
plete resource  recovery  process  will  serve  90  percent  of  the 
population  of  the  province. 

3.1.5   The  Study  Area  and  the  Resource  Recovery  Plan 

At  this  stage,  the  resource  recovery  plan  is  just 
developing.   It  is  felt  that  it  will  be  unlikely  that  the 
waste  generated  within  the  study  ar^  v.*.i  LI  be  rer<vered  at  a 
"front-end"  plant  within  the  next  ten  years.   However,  a  co- 
operative approach  to  the  local  solid  waste  problem  should 
be  initiated  within  the  next  ten  years,  in  preparation  Cor 
the  eventuality  of  a  resource  recovery  operation. 

3.2  INCINERATION 

Incineration  is  a  high  temperature  process  whereby 
the  volume  of  suitable  municipal  refuse  may  be  reduced 
significantly. 

In  reviewing  the  application  of  incineration  as  a 
means  of  disposal  in  the  study  area,  two  method;;  of  incin- 
eration were  examined.   The  methods  were  municipal  incin- 
eration and  rural  incineration. 


3.2.1   Municipal  Incineration 

Municipal  incinerators  have-  been  in  use  in  North 
America  for  many  years.   Tn  areas  where  suitable  land  is  not 
available  for  landfill*  i  nc  i  nam  t  ion  r.,  iy    be  a  feasible 
alternative.   However,  the  capital  ar.d  operating  costs  are 
high.   For  an  incinerator  to  be  comparable  to  other  forms  of 
disposal  a  large  unit  of  at  least  200  tons  per  day  would  be 
needed.   Thus,  municipal  incineration  is  usually  more  econ- 
omically feasible  in  large  urban  centres. 


The  demands  placed  on  the  other  utilities  by  a 
municipal  incinerator  are  important  factors  in  the  selection 
of  incineration  as  a  means  oT  disposal.   These  demands 
contribute  significantly  to  the  capital  and  operating  costs 
of  municipal  incinerators.   The  demands  include: 

1.  Electric  power  needed  for  fans,  pumps,  cranes 
and  pollution  control  equipment, 

2.  Water  supply  needed  for  cooling  the  ash, 
pollution  control  equipment,  domestic  uses, 
firefighting  and  washdowns;  the  water  demand 
can  vary  from  350  -  2,000  gal/ton  of  waste, 

3.  Sanitarv  sewers  required,  for  all  waste  waters, 

4.  Fuels  needed  for  plant  start-up  and  heating, 

5.  Communication  equipment, 

6.  Snow  removal  equipment. 

Municipal  incineration  docs  not.  eliminate  sanitary 
landfill  requirements.   Materials  such  as  Jogs,  tree  stumps, 
mattresses,  furniture,  tires,  signs,  steel  frames  and  app- 
liances still  need  disposal  as  well  as  the  ash  from  the 
incinerator.   In  fact,  ash  and  non-combus t ibles  which  are 
not  incinerated  can  comprise  up  to  40  to  50  percent  of  the 
total  refuse  collected. 

Heat  recovery  from  municipal  incineration  is 
becoming  more  attractive  as  the  price  of  natural  fuels 
increase.   However,  this  process  is  more  suitable  for  largo 
urban  areas  Where  markets  for  the  recovered  heat  arc  avail- 
able and  the  high  costs  for  the  heat  recovery  equipment  can 
be  more  readily  recovered. 

The  1 97*1  cost  of  a  municipal  incinerator  to  be  set 
up  and  operated  in  an  urban  location  and  designed  to  serve 
the  study  area  was  estimated  to  be  in  excess  of  $750,000.00, 
not  including  the  price  of  the  land.  The  operating  costs  in 
terms  of  manpower,  capital  equipment  amortization,  services, 
etc.  were  estimated  to  be  over  $25/ton  of  solid  waste. 
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Therefore,  because  of  the  high  capital  and  oper- 
ating costs,  municipal  incineration-sanitary  landfill  oper- 
ation is  not  recommended  for  the  area  of  study  at  this  time, 


3.2.2   Rural  Incinerators 

Host  of  the  rural  incinerators  are  batch-type 
incinerators.   They  have  a  lower  capital  cost  and  are  easier 
to  operate,  than  municipal  incinerators.   However,  these 
units  often  have  high  maintenance  costs  and  tend  to  emit 
high  levels  of  pollutants.   Because  of  the  high  air  poll- 
ution emissions,  they  cannot  be  located  near  residential 
dwellings.   A  remote  site  location  is  essential.   This  is 
expected  to  add  considerably  to  the  costs  of  haulage.   As 
was  the  case  with  municipal  incineration,  the  rural  incin- 
erators do  not  eliminate  the  requirements  for  a  sanitary 
landfill  site.   They  are  not  flexible  in  handling  the  var- 
ious types  of  waste  and  unless  supervision  of  the  operation 
is  continuous,  problems  such  as  equipment  breakdowns  and 
waste  backlogs  could  be  expected. 

The  operation  of  a  rural  incinerator  unit  to  serve 
the  area  of  study  was  considered  to  be  initially  a  single 
shift  operation  and  later,  as  the  waste  load  increased, 
upgraded  to  a  two-shift  operation.   The  construction  cost 
for  such  a  unit,  including  anciilaries,  but  excluding  land 
costs  was  estimated  to  be  in  excess  of  §150  ,'000.00. 

The  operating  costs  in  terms  of  power,  staff, 
equipment  depreciation,  maintenance  and  administration  wore 
estimated  to  be  over  SlO/ton  of  solid  waste  material.   This 
cost  estimate  did  not  include  the  cost  of  landfilling  the 
incinerator  ash  and  the  bulky  non-combustibles. 

The  establishment  of  a  rural  incinerator-sanitary 
landfill  operation  is  not  cecoHtfRendcd  at  fchiu  time  because 
of  the  relatively  high  operating  costs  as  compared  to  just  a 
sanitary  landfill  operation. 

3. 3  PYROLYSIS 

Pyrolysis  is  a  process  in  which  organic  material 
is  heated  to  a  high  temperature  (1000°  -  2000u  F)  in  either 
an  oxygen  free  or  low-oxygen  atmosphere.   The  high  tempera- 
ture and  lack  of  oxygen  result  in  a  chemical  breakdown  of 
the  organic  materials  into  three  components: 
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(!)   gas  consisting  of  hydrogen,  methane,  carbon 
monoxide  and   carbon  dioxide, 

(2)  a  "tar"  "oil"  which  includes  organic  chem- 
icals such  as  acetone  and  methanol, 

(3)  a  char  consisting  of  almost  pure  carbon  plus 
any  inerts  such  as  glass,  metals  and  rocks. 

Pyrolysis  is  considered  one  of  the  most  advanced 
waste  treatment  techniques  but  applications  to  solid  waste 
are  limited.   It  is  still  in  the  development  stage  and  is 
not  recommended  as  a  treatment  alternative. 


3.4  COMPOSTING 

Compost  is  a  humus-like  material,  which  results 
from  the  aerobic  biological  stabilization  or  digestion  (at 
temperature  of  150°  to  170°  P)  of  the  biodegrable  materials 
in  solid  waste. 

The  major  benefit  of  compost  is  its  use  as  a  soil 
conditioner.   Compost  will :  (1)  improve  soil  structures,  (2) 
increase  moisture  holding  capacity,  (3)  reduce  leaching  of 
soluble  inorganic  nitrogen,  (4)  increase  the  phosphorus 
availability  to  growing  plants  and  (5)  increase  the  buff- 
ering capacity  of  the  soil. 

It  is  not  a  fertilizer  and  contains  only  a  small 
portion  of  the  major  fertilizer  nutrients  nitrogen,  phos- 
phorus, and  potassium. 

Most  systems  employ  various  types  of  size  re- 
duction and  separation  equipment  to  salvage  material  such  as 
glass,  metal  and  newsprint  and  to  upgrade  the  quality  of  the 
compost  produced. 

A  compost  plant  merits  study  if  suitable  tracts  of 
land  are  not  available  for  landfilling  purposes.   This  was 
the  situation  in  the  Regional  Municipality  of  Sudbury  where 
a  300  ton  per  day  compost  plant  was  recommended. 

The  capital  and  operating  cos  Is  of  a  composting 
system  are  high.   In  addition,  markets  for  the  composted 
material  have  to  be  established  if  the  process  is  to  be 
economically  feasible.   The  necessity  of  such  a  :   tern  and 
the  economical  potential  of  composting  in  the  si     area  are 
dubious.   As  a  result,  this  system  is  not  recunuu?.  • .  ted  tor 
the  study  area. 
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3.5  DISCUSSION 

The  alternative  waste  disposal  rccthocls  to  sanitary 
landfilling  outlined  in  this  section  for  the  solid  wastes 
generated  in  the  study  area  require  a  large  capital  invest- 
ment, require  more  manpower  to  operate  and  generally  are  not 
felt  to  be  applicable  to  the  study  area  at  this  time. 

Incineration  would  require  a  large  capital  in- 
vestment with  the  reduction  in  the  sanitary  landfill  re- 
quirements not  justifying  its  recommendation  at  this  time. 
Pyrolysis  is  still  in  the  early  stages  of  development. 
Composting  is  an  established  method  of  disposal  but  the  need 
for  compost  material  in  the  study  area  is  questionable  and 
the  costs  are  high. 

Resource  recovery  is  an  attractive  form  of  dis- 
posal.  However,  the  various  recovery  processes  are  not  yet 
fully  developed.   It  is  expected  that  during  the  next  ten 
years  many  of  the  technological  problems  will  be  solved.   It 
is  also  expected  that  firm  markets  will  be  established  for 
the  recovered  materials  and  a  final  government  plan  will  be 
established  for  the  Province  of  Ontario.   Thus  in  the  long 
run,  resource  recovery  is  scheduled  to  be  the  future  form  of 
disposal  for  most  of  the  communities  in  Ontario  including 
the  study  area.   However,  a  resource  recovery  process  using 
the  waste  generated  in  the  study  area  is  highly  improbable 
within  the  next  ten  years. 

To  serve  the  study  area  for  the  immediate  future, 
it  is  felt  that  a  sanitary  landfill  operation  remains  the 
most  viable  method  of  disposal.   If  the  operation  of  a 
sanitary  landfill  site  were  a  co-operative  effort  among 
several  of  the  municipalities  within  the  study  area,  it 
would  establish  a  firm  base  for  the  implementation  of  a 
future  resource  recovery  program. 
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4.0      ECONOMIC    EVAr.UATIOj^^'JiJ^Ji^Ail^ili^^^'1,   OI>EllAT10NS 

GENERAL 

A  review  of  the  eleven  disposal  sites  serving  the 
twelve  communities  in  the  study  area  indicates  that  only  one 
site  (Township  of  Bentinck)  is  in  a  location  that  will  be 
able  to  servo  its  needs  for  ten  years  or  more  based  on  the 
information  at  hand.   Although  the  life  expectancies  of  the 
disposal  sites  serviny  the  Township  of  Eldetslic,  Greenock 
and  Normanby  are  projected  to  be  over  eight  years,  the 
presence  of  ground  water  and  surface  water  runoff  is  known 
to  reduce  the  efficient  operation  of  these  sites  on  occasion. 
As  Stated  earlier,  the  life  expectancy  of  any  of  the  exist- 
ing disposal  sites  may  be  s  iynif  i  canHy  reduced  if  hydro- 
geological  data  gathered  in  the  coming  years  indicates  that 
problems  with  groundwater  contamination  have  developed  or 
could  develop  due  to  the  unsui tabil ity  of  the  location  of 
the  site.   In  the  absence  of  hydrogeolog ical  information, 
the  approximate  year  that  the  other  municipalities  will  be 
seeking  a  new  disposal  site  is  estimated  to  be  as  follows: 

Village  of  Paisley    1976, 

Township  of  Carrick  (Carlsruhe  Site)  1978-1980 

Town  of  Hanover  and  Walkerton   1980 

Township  of  Carrick  (Mildmay  Site)   1980 

Township  of  Brant    1980-1983 

Town  of  Chesley   1980-1983 

Village  of  Neustadt   1980-1983 

By  1980,  most  of  the  municipalities  in  the  study 
area  will  seriously  be  looking  for  new  djsposal  sites.   Some 
of  the  cost  factors  that  each  municipality  would  probably 
encounter  in  their  search  for  a  new  site  will  be  outlined. 
It  was  felt  that  a  comparison  between  the  cost  factors  for 
individual  municipalities  establishing  their  own  disposal 
sices  and  one  large  central  disposal  operation  serving  ill 
the  municipalities  would  help  to  determine  the  feasibility 
of  each  method.   To  facilitate  such  a  comparison,  it  was 
assumed  that  not  all  municiapl.  i  tics  would  be  looking  for  new 
disposal  sites  in  the  same  year. 
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The  costs  reviewed  include  the  expected  capital 
costs  to  obtain,  evaluate  and  prepare  individual  disposal 
sites  as  well  as  one  central  disposal  operation.   Similarly, 
operating  costs  were  calculated  for  all  disposal  sites.   The 
operating  costs  included  expenses  for  site  supervision, 
cover  and  compaction  and  management  that  would  be  typical  of 
a  well  operated  site  providing  good  service  to  its  residents. 
The  higher  cost  of  delivering  the  solid  waste  to  a  central 
disposal  site  due  to  the  greater  haulage  distances  was  also 
calculated  for  each  municipality. 

The  year  1974  was  chosen  as  the  reference  year  for 
all  cost  calculations.   Therefore,  it  should  be  noted  that 
all  costs  presented  represent  a  conservative  estimate. 

Th*  size  of  each  disposal  site  was  calculated  on 
the  basis  that  it  would  be  used  for  10  years.   A  period  of 
use  longer  than  10  years  was  not  considered  because  of  the 
activity  with  the  development  of  the  Provincial  Recovery 
Program  that  may  directly  affect  the  study  area. 

4.1  CAPITAL  COST  ESTIMATES 

The  primary  costs  in  obtaining,  evaluating  and 
preparing  a  sanitary  landfill  site  are  as  follows: 

1.  Land  Acquisition, 

2.  Geological-Hydrological  Assessment, 

3.  Site  preparation,  -• 

4 .  Management. 

4.1.1   Land  Acquisition 

The  amount  of  land  required  for  a  new  disposal 
site  was  determined  for  each  individual  municipality  within 
the  study  area  with  the  exception  of  Hanover  and  V.'alkerton. 
The  Towns  of  Hanover  and  Walkerton  were  assumed  to  be  de-  . 
positing  their  waste  at  a  common  site.   1  :■  .-wWifcion.  the 
amount  of  land  which  would  serve  as  a  centra]  disposal  site 
was  also  determined.   It  was  assumed  that  all  solid  waste 
generated  within  the  study  area  could  be  accommodated  at 
such  a  site. 
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TABLE  4  -  1 

CAPITAL  COSTS1  ESTIMATES  TO  OBTAIN  EVALUATE 

AND  PREPARE  MUM IC I PAL  DISPOSAL  SITES 

(Based  on  1974  Cost  Data) 

Municipality    Land    Land     Uydrological  Preparation  Management  Total 

Req'd    Cost    Geological  Costs       Costs      Cost 

Acres    $       Cost  $  $  $ 


Towns 

Hanover  & 
Walkerton 
Chesiey 

135 

10 

135,000 
10,000 

15,000 
5,000 

19,000 
5,000 

8,000 

1,000 

177,010 
21,0  30 

Villages 

Mildmay 

Neustadt 

Paisley 

6 
5 
5 

6,000 
5,000 
5,000 

3,000 
1,000 
3,000 

4  ,000 
4,000 
4,000 

1,000 
1,000 
1,000 

14,030 
11,0  30 
13,030 

Townships 

Bentinck 
Brant 
Carrick 
Elderslie 

Greenock 
Normanby 

9 

10 

10 

5 

7 

10 

9,000 

10,000 

10,000 

5,000 

7,000 

10,000 

6,000 
8,000 
6,000 
4,000 
5,000 
6,000 

5,0  00 
5,000 
5,000 
4,000 
•4,000 
5,000 

2,0  00 
1,000 
1,000 
1,000 
1,000 
1,000 

2  2,0  30 
2  4,0  30 
22,0  30 
14,030 
17,030 
22,000 

Totals 

212 

212,000 

62,000 

64,000 

19,000 

357,000 

Central 

Disposal  Site  192    192,000     18,000         21,000 

1.  All  costs  rounded  off  to  nearest  $1,000.00 

2.  Includes  drainage,  access  roads,  fencing 

3.  5%  of  all  other  costs,  minimum  $1,000.00. 


.12,000    245,030 
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In  determininq  the  amount  of  land  needed,  a  com- 
paction of  800  Ibs/cu.  yd.  was  used  for  the  two  larger 
disposal  sites  (the  site  serving  Hanover  and  Walker ton  and 
the  central  disposal  site).   The  smaller  disposal  sites 
which  would  not  have  the  benefit  of  a  daily  compaction  and 
cover  operation  wore  assumed  to  have  a  compaction  of  600 
lbs/cu.  yd.   The  operating  depth  in  all  crises  was  assumed  to 
be  two  yards.   The  waste  tonnages  generated  in  1974  were 
used  as  the  basis  Tor  all  calaculation . 

A  factor  of  2.5  was  applied  to  the  calculated  land 
requirements  to  account  for  future  population  growth,  higher 
unit  solid  waste  generation  rates,  cover  material  volumes 
and  storage  area.   The  total  area  was  doubled  aqain  to 
account  for  land  that  could  not  be  used  for  land  filling 
purposes  due  to  hydrologicai  and/or  geological  reasons. 
An  adequate  buffer  zone  which  would  allow  proper  screening 
as  well  as  an  area  for  gas  migration  would  also  be  included 
in  this  factor.   Each  site  was  assumed  to  require  a  minimum 
of  5  acres  of  land. 

An  initial  purchase  price  of  $1,000.  per  acre  was 
felt  to  be  represntative  of  the  cost  of  land  which  would  be 
generally  suitable  for  sanitary  landfillinq  purposes.   With 
proper  management,  the  land  was  expected  to  be  returned  to 
active  use  after  the  ten  year  period.   The  possible  uses  of 
former  sanitary  landfill  sites  are  known  to  include  park- 
land, farming  and  grassland  for  cattle  grazing.   It  was 
assumed  that  all  municipalities  would  choose. their  disposal 
sites  with  the  possible  use  of  the  land  after  the  ten  year 
disposal  period  as  one  of  the  major  factors  in  their  orig- 
inal choice. 

4.1.2   Geo logical -Hydrologicai  Assessment 

Prior  to  the  selection  of  any  disposal  site, 
several  parameters  relating  to  the  geology  of  t  lie  selected 
area  have  to  be  assessed.   On  site  soil  horiv.ons  should  lie 
identified  and  an  estimate  of  existing  proportion  of  each 
soil  type  should  be  made.   This  is  an  important  consider- 
ation due  to  the  necessity  of  having  a  workable  soi 1  in  the 
winter  for  cover  application.   Excavation  problems  can  also 
be  avoided. 
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A  hydrogcological  report;  is  necessary  to  avoid 
pollution  of  ground  and/or  surface  water  by  lenchate  eman- 
ating from  the  refuse.   A  report  should  include  a  study  of 
nearby  well  records,  test  drilling  and  an  on-site  drainage 
evaluation.   The  .Ministry  of  the  Environment  may  assist 
smaller  municipalities  in  carrying  out  a  hydrogeolog ical 
investigation  to  determine  site  suitability  but  generally 
recommend  that  consultants  be  retained  to  provide  this 
service.   Usually,  the  municiaplity  is  required  to  dig  test 
holes,  using  a  backhoe. 

For  sites  serving  less  than  1,500  people,  the 
Ministry  inspection  may  be  all  that  is  required.   However, 
if  there  is  an  expressed  public  concern  or  if  the  site  is  to 
serve  more  than  1500  people,  the  application  for  approval 
must  be  submitted  to  the  Environmental  Assessment  Hoard  at  a 
public  hearing.   This  in  post  eassS  :icce.-?si  la  l.es  t  ho  re- 
taining of  a  consultant,  to  conduct  the  bydrogoo Logical  in- 
vestigations and  prepare  site  development  and  operation 
plans. 

For  each  municipality,  it  is  difficult  to  know 
precisely  what  studies  would  have  to  be  undertaken  at  any 
given  location  or  the  number  of  sites  that  may  have  to  be 
examined.   Nevertheless,  a  cost  range  of  $1,000.00  to 
$15,000.00  was  felt  to  approximate  the  expected  costs.  The 
minimum  cost  for  sites  serving  more  than  1,500  people  v/as 
estimated  to  be  $5,000.00  because  of  the  possibility  of 
consulting  services  being  required. 

4.1.3   Site  Preparation 

Roads 

Stall- located  <~>nd  properly  constructed  roads  are 
essential  to  develop  and  control  site  locations.   The  main 
access  road  should  be  built  to  withstand  all  weather  con- 
ditions. 

Fencing 

The  construction  of  a  fence  to  enclose  the  entire 
site  is  necessary  to  prevent  illegal  dumping,  burning  and 
scavenging.   It  also  excludes  most  domestic  and  some  wild 
animals  whose  entry  might  create  a  public  health  hazard. 
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Drainage 


Drainage  ditches  may  bo  necessary  to  prevent 
surface  water  runoff  from  interfering  with  the  disposal 
practices  and  being  contaminated  with  lcachatc. 


Access  Control 


The  control  of  access  to  the  landfill  site  will 
require  the  use  of  a  main  gate  capable  of  being  locked  and 
appropriately  marked  signs. 

4.1.4  Management 

The  cost  of  overseeing  the  entire  operation  by 
municipal  officials  or  a  management  board  was  included  under 
this  heading.   The  costs  include  salaries,  postage,  special 
notices  and  public  hearings.   The  costs  may  also  include 
obtaining  options  for  land  acquisition  and  legal  fees.   For 
the  larger  sites,  the  services  of  a  consulting  engineering 
firm  may  be  required. 

4.1.5  Capital  Cost  Summary 

The  estimated  capital  cost  to  obtain,  evaluate  and 
prepare  selected  disposal  sites  for  each  of  the  municipal- 
ities as  well  as  for  a  centrally  located  disposal  site  based 
on  1974  cost  data  arc  outlined  in  Table  4-1.   It  should  be 
noted  that  these  are  estimates  only  and  actual  costs  may 
differ. 

The  central  disposal  site  is  expected  to  require 
192  acres  of  land  if  it  is  to  be  used  by  the  municipalities 
within  the  study  area  during  the  next  ten  years*   On  the 
other  hand,  if  each  mun ic ipa 1 ity  was  to  use  its  own  disposal 
site,  a  total  of  212  acres  of  land  would  he  required. 

Considerably  lower  capital  cost  expend i Lines  would 
be  required  if  all  the  municipalities  wore  to  establish  a 
central  disposal  site.   As  shown  in  Table  4  -  1,    the  forma- 
tion of  a  central  disposal  site  used  by  all  the  municipal- 
ities in  the  study  area  is  estimated  to  cost  approximately 
$245,000.00.   However,  if  each  municipality  wore  to  estab- 
lish its  own  disposal  site,  the  estimated  capital  costs 
would  total  $357,000.00.   The  primary  area  of  savings  for 
the  central  disposal  sito  is  through  the  elimination  of  the 
duplication  of  the  hydro log ical-qeologica I  assessment 
($54,000.00)  and  the  site  preparation  costs  ($4  1,000.00). 
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4.2  QPEKAT INC,  COST  EVALUATION 

The  operating  cor, ts  were  calculated  for  the  in- 
dividual disposal  sites  as  well  as  for  the  centralized 
disposal  site.   In  calculating  tho  costs;  however,  assump- 
tions had  to  be  made  to  ensure  a  uniform  operating  proce- 
dure.  The  assumptions  made  were  as  follows: 

1.  The  disposal  site  would  be  open  each  Saturday 
every  week  to  accommodate  the  public. 

2.  Residential  and  commercial  disposal  carried 
out  by  collection  firms  would  take  place  on  a 
day  other  than  Saturday. 

3.  The  townships  with  no  collection  services 
would  be  open  to  the  public  two  days  per 
week. 

4.  Each  site  must  have  an  attendent  present  when 
the  site  is  open. 

5.  An  earth  cover  would  be  applied  in  a  manner 
that  conforms  to  the  following  quidclines  for 
all  village  and  town  disposal  sites. 

Population  Cover  Application 

500  once  per  month 

1000  twice  per  month 

1500  once  per  week 

2  500  twice  per  week 

3500+  daily. 

The  Townships  of  Bentinok,  Brant,  Cirrick,  Eld- 
erslie,  Normanby  were  allowed  to  apply  an  earth  cover  once 
per  week.   The  Township  of  Brant,  serving  the  Largest  pop- 
ulation of  all  the  townships  was  assumed  to  be  covering 
their  solid  waste  twice  per  week. 

6.  The  cover  and  compaction  operation  would  be 
for  a  minimum  of  4  hours  and  on  a  contract 
basis.   (This  would  ensure  that  the  contrac- 
tor was  receiving  a  fair  return  on  It  is  time 
and  investment) . 
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TABLE  4-2 


ESTIMATED  OPERATING  COSTS1  rc^RHUrn^L'ZlIi-^LgJl^liV^-^-L1!^. 

(Basedon  197-1  Cost  Data) 


Municipality     Supervision 

$/year 


Towns 

Hanover- 

Walkerton 

Chesley 

Villages 

Mildmay 

Neustadt 

Paisley 

Townships 

Bentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Normanby 

Totals 


8,000 
2,500 


2,500 
2,500 
2,500 


2,500 
2,500 
2,500 
2,500 
2,500 
2,500 

33,000 


Cover       Management' 

Compaction   $/yuar 

$ / year 


42,400 
3,300 


1,700 

800 

1,700 


3,300 
6,600 
3,300 
3,300 
3,300 
3,300 

73,000 


5,000 
.600 


400 
300 

4  00 


Total 
$/year 


55,400 
6,4  00 


4, GOO 
3,600 
4,600 


600 

6,400 

900 

10,000 

600 

6,400 

600 

6,400 

600 

6,400 

600 

6,400 

600 

116,600 

Central 

Disposal  Site     8,000 


42,400 


5,000 


55,400 


1.  All  costs  rounded  off  to  nearest  100  dollars. 

2.  101  of  supervision  and  cover -compact ion  costs. 
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7.  The  disposal  silo  serving  Hanover  and  Walkerton 
as  well  as  the  centralized  site  would  be  a 

two  man,  6  day  per  v;cck  operation. 

8.  Management  costs  would  account  for  10  per 
cent' of  all  other  operating  costs  and  would 
include  costs  attributable  to  rodent  control, 
advertising,  postage  and  municipal  super- 
vision of  controls  and  finances. 

4.2.1   Operating  Costs  Summary 

A  summary  of  the  estimated  annual  operating  costs 

based  on  1974  costs  for  all  the  municipalities  in  the  study 

area  as  well  as  for  a  centralized  disposal  site  are  presented 
in  Table  4-2. 

The  operating  costs  for  a  disposal  site  serving 
only  the  Towns  of  Hanover  and  Walkerton  and  a  central  dis- 
posal site  serving  all  the  municipalities  in  the  study  area 
were  expected  to  be  the  same.   It  is  expected  that  a  more 
efficient  use  could  be  made  of  the  manpower  and  equipment  at 
a  central  site.   This  greater  degree  of  efficiency  would 
offset  the  higher  amount  (15  Tons/day)  of  solid  waste  re- 
ceived at  the  central  disposal  site. 

The  Township  of  Brant  was  expected  to  have  the 
highest  operating  costs  of  all  the  townships  primarily  due 
to  a  higher  population  and  the  need  for  a  more  extensive 
cover  and  compaction  operation. 

In  summary,  the  operating  costs  for  all  the  mun- 
icipalities in  the  study  area  operating  their  own  disposal 
sites  is  estimated  to  be  $116, GOO. 00  based  on  1974  costs. 
If  the  same  municipalities  were  served  by  a  central  disposal 
site,  the  annual  operating  costs  are  estimated  to  be  $55,400. 
Operating  costs  can  be  expected  to  increase  at  a  rate  of  B  - 
10  per  cent  per  year. 

4.3  TOTAL  AKNUAL  DISPOSAL  SITC  COST  SUMMARY 

The  estimated  amortized  capital  costs  and  the 
estimated  annual  operating  costs  for  nil  Hi"  nun i c ipa I i ties 
were  added  together  to  determine  the  total  .mnual  disposal 
site  costs.   The  results  are  presented  in  Table  4-3. 
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TABLE  4-3 

ESTIMATED  TOTAL  ANNUAL  MUNICIPAL  DISPOSAL  SITE  COSTS 

(Cased  on  1974  Costs  Data) 

Municipality  Amortized*      Operating      Total 

Capital  Cost    Cost           Annual  Cost 
?/ycar $/ycar 

Towns 

Hanover-Walkerton         28,100         55,400         83,500 
Chesley  3,300  6,400  9,700 

Villages 

Mildmay  2,200  4,600  6,800 

Neustadt  1,700  3,600  5,300 

Paisley  2,100  4,600  6,700 

Townships 

Bentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Normanby 


Totals 


Central 

Disposal 

Site  38,900  55,400  94,300 

*   Amortized  at  10  per  cent  interest  over  10  years. 


3,500 

6,400 

9,900 

3,800 

10,000 

13,800 

3,500 

6,400 

9,9  00 

2,200 

6,400 

8,600 

2,700 

6,400 

9,100 

3,500 

6,400 

9,900 

6,600 

116,600 

173,200 

48 


A  review  of  Table  4  -    3  indicate:;,  that  over  6S  per- 
cent of.  the  total  annual  cost  Cor  each  disposal  site  is 
attributable  to  the  operating  costs.   The  iiiHpos.il  sites 
that  would  be  expected  to  receive  the  greatest  amount  ot 
solid  waste  material  are  also  expected  Lo  have  proportion- 
ally higher  costs. 

If  each  municipality  developed  its  own  disposal 
site  the  total  annual  cost  is  estimated  to  be  $173,200 
based  on  1974  cost  data.   However,  if  a  central  disposal 
site  were  to  serve  all  the  municipalities  in  the  study  area, 
the  total  annual  cost  is  estimated  to  be  $94,300.   Operating 
costs  can  be  expected  to  increase  at  8  -  10  per  cent  per 
year. 

4.4   ECONOMIC  EVALUATION  Pi-"  COLLECTION  COJTj? 

It  was  assumed  that  if  the  municipalities  in  the 
study  area  were  to  establish  individual  disposal  sites, 
these  sites  would  be  approximately  within  the  same  area  as 
those  presently  used.   As  a  result,  no  increase  in  haulage 
costs  due  to  an  increased  haulage  distance  would  be  real- 
ized.  However,  in  the  event  of  a  central  disposal  site 
being  established,  some  municipalities  would  be  expected  to 
have  higher  collection  costs  due  to  the  extra  haulage  dis- 
tance to  the  central  site. 

A  centralized  disposal  site  would  have  to  be 
located  near  those  centres  where  the  largest  .amount  of  solid 
waste  is  generated  to  minimize  transportation  costs.   This 
would  place  the  location  of  such  a  disposal  site  between  the 
Towns  of  Hanover  and  Walker  ton.   To  carry  out  the  economic 
evaluation,  it  is  assumed  that  land  could  be  obtained  in 
this  area  that  would  be  suitable  for  a  sanitary  landfill 
operation.   No  investigations  were  carried  out  to  confirm 
this  assumption. 

Th»  additional  haulage  dint  mce  to  the  renttalUed 

disposal  site  from  each  of  the  disposal  Sites  serving  each 
of  the  municipalities  within  the  study  area  is  presented  in 
Table  4-4.   The  determination  of  the  extra  haulage  costs 
was  based  on  a  twenty  cubic  yard  truck  containing  4.3  tons 
of  municipal  refuse  and  costing  one  dollar  per  mile  to  and 
from  the  central  disposal  site.   The  number  rtl  ln.idr.  per 
wcek  and  the  number  of  miles  per  load  were  then  used  to 
compute  the  overall  increase  or  decrease  in  the  annual 
haulage  costs.   The  haulage  costs  included  all  waste  co  l  i 
ected  regardless  of  its  origin  or  the  collection  firm  in- 
volved . 
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TABLE  4-4 


ECONOMIC  EVALUATION  OF  COLLECT I OH  COSTS 


Municipality 


Solid  Waste 
Tons/Year 


Towns 

Hanover-Walker ton 
Chesley 

Villages 

Mildnay 

Neustadt 

Paisley 

Townships 

Bentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Norinanby 


10,430 
580 


Loads 
No/Year 


2,318 
129 


2 
Extra 

Miles/ 

Load 


28 


310 

69 

19 

170 

38 

16 

310 

69 

40 

520 

116 

22 

800 

178 

12 

550 

123 

15 

300 

67 

35 

380 

85 

32 

550 

123 

28 

Additional 

Costs 

Year 


3,610 


1,310 

610 

2,760 


2,550 
2,140 
1,850 
2,350 
2,720 
3,440 


1  based  on  a  4.5  T  load 

2  round  trip 

3  based  on  $l/mile. 
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The  disposal  site  for  each  of  the  townships  was 
assumed  Jba  centrally  located  within  each  township    ro 
calculate  the  increased  haulage  cost  ,  th ^  dl^d^„ahi    to 
centre  of  each  of  the  towns  f ^^^^rd^ss  of^  avail- 
the  central  disposal  site  was  us^°.^rd^^b?iin  COst  data 
ability  of  collection  seme-   Ho   ;  r.  to  o  to      ^ 
on  haulage  to  a  central  disposal  site  ith  coll_ 

the  residents  of  each  municipality  were  suppucu 
ection  services. 

Table  4  -  4  does  not  indicate  any  additional 
haulage  coS  for  the  Towns  of  Hanover  an WalKer ton.   1^ 
was  felt  that  with  ^e  disposal  site  located  bet        ^ 
municipalities,  any  ^^lonal  haulag  cost         savings 
realized  by  one  town  would  be  offset  D,  cne  nay   j 
of  the  other  town. 

The  Village  of  Paisley  and  the  Township  of :  Elders lie 
would  encounter  the9 longest  additional  return^aulagc  d  s 

tance  of  40  and  35  miles  rf  sPec^e^Gali^the  largest 
and  the  Township  of  Normanby  would  realize  the  larg 
Increase  in  the  solid  waste  haulage  cost. 

4,5   ECONOMIC  EVALUATION  SUM'IARV 

The  overall  estimated  cost  benefits  of  a  central 

undertaking. 

The  nroportion  of  the  total  expenses  of  operating 
a  centra!  SSpSSfSt-  wore  estimated  -  c^-^pjUt, 
based.on  the  weight  < >f  the ;£-  ""^J?,,  ,*„.,.tad 
rS'SiiS^K^SSS  area  .£ ^section  1.*,  was  assumed 
to  be  generated  by  Hanover  and  Walkerton  .or 
culations. 

The  estimated  cost  benefits  of  each  municipality 
participating  .centralized  disposal  site  arc presented 
•   «.-fet»  a  -  "5    For  each  municipal  1  uj  ,  uut  iJ-t 
in  Table  «  -  3.   i"^  *-"^    .     ^nn(.ril  Hi^oosal  site  was 

costs  of  its  P^j^^re°c01Do0t«eentSat''co^"nd  the  higher 

cosHvpected   t  the  municipality  ran  its  own  disposal  site 

cost  e/.pn-LLu     ,    r         ^.j  ».„  se  t  ho  Mross  savings,   in^ 

WaS  nS'SS™  oStfS*tS  cents!  disposal  site  were 

increased  haulage  cu^us  uw    ,   ■   t)l,,  not-  annual 

subtracted  fro™  the  ros,sav  n^to^btnin^.  „ 

^a^ty  Partlclpatinc,  in  tho^CntralUcd  dispose!  sxte. 
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TABLE  4-5 
ESTIMATED  COST  SHARING  AND  BENEFIT  ANALYSES  OF  A  CENTRAL  DISPOSAL  SITE 


lunicipality 


Bentinck 

Brant 

Carrick 

Elderslie 

Greenock 

Normanby 


Solid  Waste 
%  of  Total 


Towns 

Hanover- 

Walkerton 

70.0 

Chesley 

3.9 

Villages 

^ildmay 

2.1 

Neustadt 

1.1 

Paisley 

2.1 

Townships 

3. 

5 

3 

2 

2 

3 


Proportional 
Cost  of  a 
Central  Site 
($) 


66,000 
3,700 


3,300 
5,100 
3,500 
1,900 
2,300 
3,500 


Cost  if  Gross   Increased  Net 

Not  a  Annual  Haulage    Annual 

Central  Saving  Costs      Savincs 

Site  ($)  ($)     ($)        ($) 


83,500 

9,700 


17 
6 


500 
000 


3,610 


9,900 
13, 8  00 
9,900 
8,600 
9,100 
9,900 


6,600   2,550 


700 
400 
700 
800 


2,140 


1 
2 
2 


850 
350 
720 


6,400   3,440 


17,500 
2,390 


2,000 

6,  800 

4,800 

1,310 

3,493 

1,000 

5,  300 

4,300 

610 

3,690 

2,000 

6,700 

4,700 

2,760 

1,940 

4,050 
6,560 
4,550 


350 
080 


2,960 


Totals 


100.0 


94,300 


173,200  '   78,900  23,340 


55,560 
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The  amount  of  the  savings  varied  considerably 
among  the  municipalities.   The  Towns  of  Hanover  and  Walker- 
ton  realized  the  greatest  net  savings  of  ?17,500  per  year. 
The  Town  of  Chesley,  the  Village  of  Paisley  and  the  Township 
of  Normanby  realized  the  lowest  net  savings,  primarily 
because  of  the  higher  increases  in  haulage  costs  compared  to 
the  other  municipalities. 

Overall,  the  annual  net  savings  to  all  municip- 
alities within  the  study  area  is  expected  to  exceed  $55,000. 
if  all  the  municipalities  participate  in  a  centralized 
disposal  site. 

4.G   DISCUSSION 

The  results  of  the  economic  evaluation  as  pre- 
sented in  this  section  indicate  there  would  bo  a  definite 
economic  advantage  if  all  the  municipalities  within  the 
study  area  were  to  participate  in  a  central  disposal  oper- 
ation.  The  estimated  costs  of  operation  as  presented  may  be 
found  by  some  municipalities  to  be  higher  than  that  which  is 
presently  experienced.   However,  the  costs  are  felt  to 
represent  a  well  run  operation  that  provides  a  good  service 
to  the  residents  of  each  of  the  municipalities  and  disposes 
of  waste  in  an  environmentally  acceptable  manner. 

The  formation  of  a  central  disposal  site  to  serve 
all  the  municipalities  in  the  study  area  will  undoubtedly 
appeal  to  some  municipalities  more  than  others.   Any  mun-_ 
icipality  that  presently  does  not  provide  collection  service 
for  its  residents  would  have  to  consider  introducing  such  a 
service  if  it  participated  in  a  central  disposal  site  which 
was  felt  to  be  an  inconvenient  distance  from  most  of  its 
residents. 

The  municipalities  considered  as  most  probable 
partners  in  a  central  disposal  site  include  the  Towns  of 
Hanover  and  Walkerton,  the  Villages  of  Paisley  and  Milc.may 
and  the  Townships  of  Carrick  and  Brant.   The  Towns  of 
Hanover  and  Walkerton  are  considered  key  participants  due  to 
the  volumes  of  refuse  generated  in  the  municipalities.   The 
Village  of  Paisley  will  require  a  new  disposal  site  before 
the  end  of  1976  and  will  soon  have  to  consider  the  poss- 
ibility of  obtaining  a  new  site  or  sharing  a  disposal  site 
with  a  neighbouring  municipality.   The  Village  of  Mildmay 
will  require  a  new  site  by  1980  and  is  well  within  an  econ- 
omic haulage  distance  to  a  central  site  if  the  central  site 
were  located  near  Hanover  and  Walkerton.   Similarly,  the 
Townships  of  Brant  and  Carrick  may  find  that  the  central 
disposal  site  may  be  within  an  economical  distance  for  its 
residents . 
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The  other  municipalities  within  the  study  area  may 
consider  either  that  the  distance  to  a  central  site  is 
beyond  their  limits  for  convenience,  or  that  the  consider- 
ation of  obtaining  a  new  disposal  site  at  this  time  is  a  low 
priority  in  their  municipal  responsibilities.   However,  they 
should  be  represented  at  preliminary  meetings. 

The  participation  of  several  municipalities  in  a 
central  disposal  site  is  not  an  unusual  occurrence.   For 
example,  the  solid  waste  disposal  site  in  the  nearby  Town- 
ship of  Minto  serves  as  the  disposal  site  for  the  Towns  of 
Harriston  and  Palmerston  and  the  Village  of  Clifford  in 
addition  to  the  Township  of  Minto.   Similarly,  the  disposal 
site  serving  the  Township  of  Holland  also  serves  the  Vill- 
ages of  Markdale  and  Chatsworth. 
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